JUNE, 1949 


PETROLEUM 


REFINER 


SPECIALIZED FOR REFINING, NATURAL GASOLINE, AND PETRO- 
CHEMICAL ENGINEERING, OPERATION AND MANAGEMENT 














These two Elliott multi-stage blowers 
furnish a total of 55,200 cfm of air at 18 


psig for one of the latest and largest 


fluid catalytic crackers. Each is driven 
by a 2200-hp Elliott steam turbine. 


Centrifugal Blower Department, JEANNETTE, PA. 
Plants in: Jeannette, Pa. * Ridgway, Po. * Springfield, O. * Newark, N. J. 
District Offices in Principal Cities 
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COLUMBIA GAS TREATING PLANT OF 
ARKANSAS FUEL OlL CO. USES ALL 
YARWAY IMPULSE STEAM TRAPS 


Again and again you hear it—Yarway Impulse Steam 
Traps used throughout the plant! 
Here at this large southwestern plant nearly 100 Yarways 


are on the job on re-boilers, separators, steam turbine- 


driven pumps, reciprocating steam pumps and elsewhere 
Yarways are popular for these reasons: 


First—they're good for a// pressures within a wide range 
without change of valve or seat. 

Second—Yarways speed up heating and keep equipment 
hotter because they discharge continuously on heavy con- 
densate loads, at short intervals in lighter loads... 


keeping lines free of condensate. 


Third—simple design, only one moving part, makes 
maintenance easy. 

Fourth—it is frequently cheaper to install a new Yarway 
than to repair an old type trap. 


See your Supply House, or write for Yarway Bulletin T-1739. 


YARNALL-WARING COMPANY 
128 Mermaid Avenve, Philadelphia 18, Po. 


Over 600,000 Already Purchased 


YAR WAY IMPULSE STEAM TRAP 
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heat prove effective in dispelling fog to allow opera- 
tion of airflelds that would otherwise be shut ory by bad flying weather. 


V. Manufacture of 


A discussion of procedures and of actual machinery requirements. 
Cc. a. 


Boner 
la get Comsprosneve Built for Hydrocol Plant. 
ly developed machinery will be used for the Plame... 28 
of air for the oxygen ~~ of the Hydrocol gasoline synthesis plant. An air 
expansion ce has also been developed for the oxygen separation system. 


Analytical erent in Automatic Control Systems 
There is @ signifcant trend in process plant instrumentation toward the more 
general use of analysis type instruments for the direct control of operating 
variables, 

Nelson Gildersieeve 
Bolivia Refinery Building Activities 
Special problema in planning and materials handling are encountered in the 
peorees of refineries at Sucre and Cochabamba which are reached by 

gauge railroad or by air. 

Agollestians of Thermodynamics to Hydrocarbon Processing, 
Part XX. Yopor-Liquid Ec Squilirion in Non-Ideal Systems. .. . 143 


Vapor liquid equilibrium ratios non-ideal mixtures may be obtained by 





ther pag PVT data for the syetem in question, 
by “Saree Oe wngegurements, or by combination of these procedures 


Californie Standard ¢ Opens Nex New w Package and Grease Plant... .149 
a and special handling ipment are combined to produce a “push- 
dutton” installation for pane aaeeheaines of more than 250 petroleum products. 
TXL Gasoline Plant Completed in West T: ere 150 
Plant completed in 1948 with a design capacity of % million cubic feet per 
day is now running at 50 million feet and is being expanded to handle a con- 
siderably increased 


capacity. 
Central Shop Will House All Mechanical Crafts 
Modern sound-proofed air-conditioned bwilding is expected to provide in- 
creased efficiency in refinery maintenance activities. 
it-Flow Gas Sweetening Unit Features 
Gasoline Plant 
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‘OR AN ENGINEERED TOWER STRUCTURE 


Every Double-Flow Cooling Tower is 
structurally sound . . . able to give twenty- 


four hour a day, year around service. 


Double-Flow cooling towers have been 
subjected, during the past decade, to hur- 
ricane, earthquake, corrosive atmosphere 
and other similar tests without suffering 
a single loss. Here’s why: 


LUMBER... only the finesse HEART QUAL- 
ITY REDWOOD is used. All structural 
members are properly sized and are free 
from sapwood that is subject to fungus and 
insect attack. 


HARDWARE ... heavy bolts are used through- 
out with ring connectors added at critical 
joints... no nails are used to bear any 
structural load. 


MECHANICAL EQUIPMENT SUPPORT... mas 
sive, corrosion-free wood crossbeams are 
used to support the mechanical equipment. 
Diagonal bracing in this area gives added 
strength. 


COLUMNS. ... vertical columns placed on a 
maximum of six foot centers. Louver posts 
are machined to accommodate the contin- 
ual expanding and contracting slip-fit 
louvers. 


BRACING ... transverse and longitudinal brac- 
ing extending from each six foot height 
to the bottom of the tower. 


Each joint and every detail, as well as the 
major members of a standard MARLEY DOU- 
BLE-FLOW Cooling Tower are guaranteed 
against a 30-pound wind. The low, wide 
design of the Double-Flow gives unusual 
stability. 

To be sure YOUR new cooling tower is 
STRUCTURALLY SOUND, Specify MAR- 
LEY DOUBLE-FLOW! 


THE MARLEY COMPANY, INC. ¢ KANSAS CITY 15, KANSAS 


very month. Entered as second class mail matter June 16, 1923, at the post office at Houston, Texas, 
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DIFFERENTIAL PRESSURE TH 


BECAUSE good trapping starts with selection 
of the right trap for the job, Armstrong has 
provided all the data necessary for correct trap 
selection in the Armstrong Steam Trap Book. 
The Capacity Chart reproduced here is taken 
from this handy reference work. By means of 
this chart, any engineer can select the correct 
traps for his requirements. Here is a typical 
problem showing how the chart is used: 


Given: An evaporator condensing 6000 Ibs/hr 
at 50 psi when the steam is first turned on, 
but condensing only 1000 Ibs/hr at 150 psi 
at the end of the process. Safety factor of 
2 to 1 required at the minimum pressure 
differential. 


ARMSTRONG 


For fuel savings, low maintenance, automatic atr removal SPECIFY ARMSTRONG ! 


A Gulf Publishing Company Piblication 
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Solution: Referring to the chart, the No. 216 
Armstrong Trap with 7/16” orifice for 150 
psi pressure has a capacity of 12,000 Ibs/hr 
at 50 psi. This provides for the 2 to 1 safety 
factor and is, therefore, the correct trap for 
the job. 


The Armstrong Steam Trap Book provides 
recommended safety factors for different services 
and handy tables to help you calculate condens- 
ing rates. Other useful data included are: hook- 
up diagrams; do’s and don’t’s; trouble-shooting 
tips; prices and specifications. You’re welcome 
to a copy. ARMSTRONG MACHINE WORKS, 
852 Maple Street, Three Rivers, Michigan. 


STEAM TRAPS 











50" birthday of the 


company whose products you know 
by the trade-mark: IMCs 


SINCE 1899 THE TIMKEN ROLLER 
BEARING COMPANY HAS BEEN 
HELPING AMERICAN INDUSTRY 


GET THE MOST FOR ITS MONEY 


Spey’ likes to buy a “pig in a 
poke". In America you don’t have 
to. You're protected by trade-marks like 
“TIMKEN” 

Registered as a trade-mark in the 
United States Patent Office, “TIMKEN” 
identifies products made by The Timken 
Roller Bearing Company: Timken ta- 
pered roller bearings, Timken alloy 
steels and seamless tubing and Timken 


removable rock bits. 

Experience over the years has shown 
Timken products to be the finest in their 
respective fields. And many thousands of 
men and women are working hard to 
keep them that way. No wonder it has be- 
come a habit throughout industry to look 
for the trade-mark “TIMKEN”. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: “TIMROSCO”. 





KEMP of 
BALTIMORE 


405 East Oliver Street 
Baltimore 2, Maryland 


PRECISION CARBURETORS + BURNERS FOR INDUSTRIAL HEAT CONTROL 
FIRE-CHECKS AND OTWER SAFETY DEVICES + ATMOSPHERE GENERATORS 
INERT GAS PRODUCERS + ADSORPTIVE DRYER SYSTEMS FOR 
PROCESS CONTROL 











of equipment 
for DRYING 
AIR, GASES, 
LIQUIDS 


Send for your 






































The C. M. Kemp Manufacturing Co. 
405 East Oliver Street 
Baltimore 2, Maryland 


e... copies of the New Kemp Dryer Catalog 27-D 
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PROTECTS THESE SUSCEPTIBLE CHARACTERS 


Sensitive fats and fatty acids and aldehydes tend to 
oxidize and decompose. This is why forward-thinking 
process chemists are planning more and more Alcoa 
Aluminum Tanks, Pipes, Fittings and Condensers. 
Stability, taste, odor and appearance are safe in 
Alcoa Aluminum. 

Alcoa Aluminum won’t promote oxidation of fats 
and oils; is nonsparking. Its corrosion products. are 
colorless, tasteless, harmless. Alcoa Aluminum equip- 
ment is easy to fabricate and erect. 

Alcoa’s Deve ‘lopment Division wants to answer your 
questions and show you results of their research along 
these lines. We will help develop your process equip- 
ment and pilot plants for both chemical and petro- 
chemical processes. Call your nearby Alcoa Sales 
Office or write ALUminumM Company OF AMERICA, 
1951 Gulf Building, Pittsburgh 19, Pennsylvania. 

Visit Our Booth: 
National Chemical Exposition, 


Grond Central Palace, New York City 
November 28 — December 3 


ALCOA 


FIRST IN ALUMINUM 


INGOT » SHEET & PLATE ~ SHAPES, ROLLED & EXTRUDED . WIRE . ROD ~ BAR . TUBING ~ PIPE ~ SAND, DIE & PERMANENT MOLD CASTINGS . FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL + ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 





INDOORS AND OUTDOORS 


for cold work + for hot work 


@ This rugged insulating material will help 
you to maintain a wide range of desired tem- 
peratures on outdoor and indoor tanks, tow ers, 


retorts and other large vessels. It has proved 
effective also on hot and cold piping, heat ex- 
changers, evaporators and other processing 


equipment, 
’ e 

-thé YIMIEIINE WstthHtvon PC Foamelas is a true glass in cellular form. 

PATIO Therein lies the secret of its excellent insulat- 

ing properties. Being glass, it is moisture- 


proof, fireproof, and acidproof . . . does not 
rot, check, warp, swell or shrink. When in- 





stalled according to our recommendations 
and specifications, PC Foamglas retains its 





original insulating efficiency permanently. 


This is FOAMGLAS °® il 
When you are figuring on insulation, be sure 


The entire st d bl ompece ‘EF 
of wlllens ob ond eae eae you have the latest information on PC Foam- 


form a continuous structure, so no air Cc i » 

a Rh mage ng Tangy ES glas. Our insulating specialists will be glad to 
through the Foamglas block. In those consult with you, to determine where and how 
closed glass cells, which contain inert air, . 
lies the secret of the material's permanent you can use PC Foamglas most effectively 
insulating efficiency. . 6 
For additional information see our inserts in Sweet's Catalogs and economically. Just drop a line, without 
obligation, to Pittsburgh Corning Corpora- 


tion, Dept. T-69, 307 Fourth Avenue, Pitts- 





burgh 22, Pennsylvania. 


im FOAMGLAS INSULATION “<r *-<27%2——~7" 
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SETTLING BASIN 


48.000 GALS 


GLASS ELECTRODE 


ws ASSEMBLY 
VALVE DRIVE 


MECHANISM 


Schematic plan diagram of Micromax Automatic pH Con- 
trol as applied to acid waste in Western Electric Co.'s new 


REACTION 
TANK 
8,000 GALS 


“controlled conditions” plant at Allentown, Pa. Waste is 
from metal-finishing and -plating operations. 


Industrial \W/astes Neutralized Dependably 
With Help of Micromax pH Control 


Western Electric Co.’s new Allentown, Pa., plant includes not only an adequate 
waste-neutralizing system, but has that system so arranged that waste is accurately 
brought to a specific pH value before going to the outfall in the Lehigh River. 
Neutralization is carried out effectively by the well-known Micromax pH Control 
System, used for years in a wide variety of industrial applications. Highly sensitive 
and responsive, this rugged equipment provides dependable “round the clock” 


service, day after day. 


Anyone with a waste neutralization problem is invited to make use of our unique 
service for determining its control possibilities. We call this service “controllability 
analysis." The culmination of many years of study and experience, this analysis 


actually predetermines, in detail, the conditions necessary for successful pH 
control in the individual plant. If the plant has a waste-treating layout already 
in use, analysis will predict within what limits pH can be held. And, if these 
limits are not satisfactory, we can usually suggest practical changes which will 
bring about the desired results. The analysis is quickly made, requires very little 
of your time, and can be done from information you supply us by mail. If you 
would like to see what “controllability analysis” will mean to you, just send for 


Bulletin or write to Leeds & Northrup Co., 4923 Stenton Ave., Phila. 44, Pa. 


MEASURING INSTRUMENTS 


Jct. Ad ND 44-96-708 (1) 


5 








*Remember— 
... Bulletin ND44-96-708 


Send for 
your copy 
today 


yy) 
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This convenient publication, containing 
a number of pictures and illustrations, 
explains in simple, understandable lan- 
guage the many benefits of Micromax 
pH Control in “Effective Neutralization 
of Industrial Wastes 








- TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 





5 tons per day? 500 tons? Something 
in between? Whatever your 4 
acid requirements, Chemico will 
design and furnish you with a plant 
tailor-made to fit your needs, 


Chemico takes connplete seniusiatial- 
ity... turns over a highly efficient 
contact sulfuric acid plant on a one- 
contract, guarante 


basis. Write for ns Paneeinn 





EMPIRE STATE BUILDING, 350 FIFTH AVENUE, NEW YORK 1, N. Y. 
EUROPEAN TECHNICAL REPRESENTATIVE Chemico plants are 


CYANAMID PRODUCTS, LTD, BRETTENHAM MOUSE, LANCASTER PLACE, LONDON W. C. 2, ENGLAND 
CABLES: CHEMICONST, NEW YORK 


profitable investments 


Gulf Publishing Company Publication 
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“PATENTS PENDING 


Unprecedented Simplicity 


CUTS TRAY COST AND MAINTENANCE 


Introduced a year ago by The Pressed Steel Co., 
the new Le Jons bubble cap assembly is proving a 
somewhat sensational source of savings in tray con- 
struction cost and maintenance. A survey of users SECTIONAL 
shows these seven reasons why this simple new type 


of assembly is being increasingly specified: 


1) Faster Assembly--no bolts or nuts, just hammer in 

wedges and bend over slightly to lock. 

Portect alignment of a reryeerees We Can Save You Die Cost. Send for Data. 

Tighter Assembly --unit locked positively. 

Stronger Trays, due to wedging action. Assemblies are furnished in any workable metal, style 
and size of cap. Gages of metal in cap and riser 
to suit size. Made to suit tray plate thickness with 
or without gaskets. Yoke of | 8" metal. Wedges 
of 12 and 14 gage. Send your blue prints or write 
The cap, riser and yoke come weld- for data. With dies on hand for over 150 styles of 
assembled ready for wedging into caps, we can probably save you this cost. Special 


Eliminates costly flaring or welding of risers. 
Less Maintenance, due to simplicity and tightness. 


Ease of Replacement--just knock out wedges. 


position in the tray. caps promptly designed. 


a tener: See ’ 


SED STEEL 


} EEL COMPA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Allloys 
OFFICES IN PRINCIPAL CITIES 








VESSEL DIVISION 
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VESSEL LIFE INSURANC 
Before this SMITH- 
lined Paper Mill Di- 
gester was manufac- 
tured, an extensive and 
comprehensive testing 
program was completed 
to be sure the proper 
alloy lining was selected 
for the corrosive service 
An experimental di- 
gester was built and a 
great many ‘‘cooks"’ were 
run before the final de- 
cision was made. 
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> USING SMITHway MULTI-LAYER CONSTRUCTION 
WAS MORE ECONOMICAL than single-plate con- 


struction in the manufacture of this 72 in. 


dia. by 


80 ft. long water scrubber, at the same time pro- 


viding a safer construction. 


June, 1949 


A Gulf Publishing ( 
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> CONSISTENT QUALITY OF SMITH- 
way ELECTRODES used in the man- 
ufacture of SMITHway Pressure 
Vessels is preserved by meticu- 
lous control procedures. By 
means of this X-ray diffraction 
machine, all raw materials used 
in electrode coating are checked 
for the presence of any foreign 
materials or impurities. 


4 FIELD ASSEMBLY COSTS CUT TO A 
MINIMUM. The SMITHway istodothe 
maximum amount of work possible 
in the shop on vessels too big to be 
shipped in one piece. All the shell 
courses on this 15 ft. dia. by 113 ft. 
long SMITHway Atmospheric 
Tower were tacked together in the 
shop to get more accurate and com- 
plete installation of the internals. 


" 


SEND FOR THESE 
NEW BULLETINS 


Write the nearest A. O. Smith 

office (see list at top of page) for 

these newest Vessel Bulletins: 
* 


FIELD ASSEMBLY OF PRESSURE 
VESSELS— Bulletin V-44. 


SMITHwey VESSELS — Alloy, Al- 
loy-lined, Clad, and Glass-lined 


—Bulletin V-46. 
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unified responsibility 








As Designer and Constructor for the 
process industries, Badger offers a completely integrated 
engineering service — from initial consultation to operation 
of the completed plant. All phases of the installation of a 
new manufacturing facility are under the supervision and 
responsibility of one coordinated group. Major divisions 


of these complete services are: 


1. Analysis of manufacturing requirements. 

2. Economic analyses and selection of processing methods. 
3. Process design. 

4. Preparation of detailed designs. 

5. Procurement of materials. 

6. Field construction. 

7. Supervision of initial operation. 


This unified responsibility for all phases of new process 
plant installations prevents overloading your own 
organization, insures the most economical installation, early 
completion and dependable operation. The entire project 
has the benefit of our broad background of experience in the 
petroleum, chemical and 

petro-chemical fields. 


f| 


BADGER 
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KEEP EQUIPMENT ON STREAM 


...with these Special Properties 
of Stainless Steels 


STRENGTH ... at temperatures thet would de- 
stroy ordinary metals... 

RESISTANCE TO ATTACK...from organic 
and mineral corrosive agents... 

HIGH IMPACT VALUES to temperatures as 
low as —320°F 

These characteristics of austenitic chromium- 
nickel stainless steels help to save labor as well 
as time, and reduce costs by keeping equipment 
on stream 


Austenitic chromium-nickel stainless steels 
provide one of the strongest, toughest, and most 
economical means for extending the life of bub- 
ble towers, reactors, vapor lines and other vital 
equipment. 

Investigate all the benefits stainless steels can 
give you. Leading steel companies produce aus- 
tenitic stainless steels containing nickel in sheet, 
strip and all other commercial forms. A list of 
sources of supply will be furnished on request. 


Photo courtesy of Standard Oil Co. (N. J. 


Over the years, International Nickel has accumulated a fund of useful informa- 
tion on the properties, treatment, fabrication and performance of engineering 


alloy steels 
nickel and other alloys containing nickel 
asking. Write for “List A’’ of available publications. 





Tesoe ween 


THE INTERNATIONAL NICKEL COMPANY, INC. 


stainless steels, cast irons, brasses, bronzes, nickel silver, cupro- 
This information is yours for the 


67 WALL STREET 
NEW YORK 5, N.Y. 


,_ No. 6 





Strength through Design in Tube-Turn welding flanges 





Taking the measure 
of piping fatigue 


IPE lines are live, dynamic members 
of a piping system. They breathe 
with changes in temperature and pres- 
sure. And the danger of fatigue failure 
from pressure shock, thermal shock, and 
cyclic conditions is ever-present 
More precise information was needed 
on this subject. So, Tube Turns research 
engineers set out to get the answers. For 
the purpose, they designed and built a 
unique cyclic testing machine to handle 
full-size piping assemblies under a wide 
range of temperature, pressure, and cor- 
rosive conditions. And on this torture 
rack they subjected flanged assemblies 
to reverse bending tests carried on to 
ultimate failure. Information revealed 
forms the basis of new designs for greater 
strength in Tube-Turn 
welding flanges 
Other piping assem- 
blies, too— welding el- 
bows, mitre bends, man- 
ufactured and fabricated 
tees, pipe bends—have 
been subjected to pun- 
ishment more severe than 
any they would probably 
face in normal service. 


TUBE-TURN 


WELDING FITTINGS 
AND FLANGES 


And this perpetual search for greater 
strength through better design has paid 
off in the form of realistic, non-theoreti- 
cal facts providing a sound basis for Tube 
Turns’ manufacturing policies— facts im- 
portant to anyone interested in getting 
his money’s worth in long life from pip- 
ing installations. 

Tube Turns’ research and develop- 
ment organization, finest in the welding 
fittings industry, is constantly striving 
for the improvement of present prod- 
ucts, the development of new ones. No- 
table among their recent achievements 
have been the design of a new type weld- 
ing tee and the development of alumi- 
num welding flanges. 

Ask to be put on the mailing list for 
Tube Turns’ technical 
periodical, Piping Engi- 
neering. Paper 6.01, for 
instance, deals extensive- 
ly with standard steel 
flanges. Others give you 
research findings and 
additional working in- 
formation pertaining to 
piping not generally avail 
able in convenient form 


TUBE TURNS, INC. 


244 East Broadway, Dept. H, Louisville 1, Kentucky 


District Offices at New York, Philadelphic, Pittsburgh, Chicago, Houston, Tulse, San Francisce, Los Angeles 
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A Gulf Publishing Company Publication 





TYPICAL FLANGE 
ASSEMBLY TESTS 


Assemblies were of 4-inch nominal size 
with 300 pound forged steel flanges and 
standard weight pipe 


Eccentric cvank arm produces up-and- 
down movement which creates a cyclic 
bending moment on flange or fitting at 
pposire end of bly 





maathantl 


Water spurts from crack in test specimen. 
Almost invariably, failure occurred in the 
pipe adjacent to the flange. 


Aluminum welding flanges another 
Tube Turns first! Available in ao wide 
range of types and sizes. 
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® VALVES 
@ PIPE FITTINGS 


= 





iubricated Plug Valve 











Walworth 


Stee! Gate Vaive tron Body Gate Valve 
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SINCE THE BEGINNING OF THE 
PETROLEUM INDUSTRY Walworth 


has been supplying producers and refiners 
with the quality products they demand... 


The petroleum industry knows that years of engineering experi- 
ence and development are back of all Walworth Valves and 
Pipe Fittings. Quality of workmanship, design and material are 
combined in every Walworth product to assure long years of 
trouble-free service. 

The valves and fittings shown here are typical of Walworth’s 
complete line of steel, iron, bronze, and special alloy valves 
and fittings. 

You can get all the facts about the complete Walworth line 
in the 600 page Catalog 47. Write for a copy. 


WALWORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


Walworth 
tron Body Saddle Gate Valve 


Cast Steel Flanged Fittings 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


Petroleum Refiner—l ol. 28, No. 6 














ntees in plant design 
el relibitcre, 
folae lachiclesila omer 
engineering commitments are ¢ cial ibvap leis ele ticle) 
iM Ulsslaslthwe tie lalekmastele hy i Zolamca Zelitielitelameyal whatever aell-Mehi 
values means the most to you: output, completion dates 
fel Idng initial runs. But the test that Lummus regards 
as the best evidence of its ability to fulfill your needs 
is its record of success in bringing new-process plants 


from pilot stage to full-scale operation. 


teamwork 
economy 
perspective 


resourcefulness 


Re Conre hm Tiras FULFILLMENT > 


technique 


(plant capacity) 


A catalytic cracking plant, designed for 5400 B/D, was boosted to 
6000 B/D on the 85th day of its initial run. Guaranteed percentage 
yield of high octane gasoline was also exceeded: 3070 B/D 

of 10-lb. RVP gasoline against a 2040 B/D guarantee. 


(initial run) 


A long initial run accurately forecasts long-term performance 
almost every time. This 10,000 B/D catalytic cracking plant was first shut 
down (for inspection) after 240 days on stream. No major maintenance 


was necessary. Total turnaround time was some 10,000 manhours. 
Y 


(continuous output) 


A continuous processing record for this customer—over 1,200,000 
barrels of crude—was established by this Lummus high-pressure 


cracking unit—on the line for 124 days. 


; 


(completion schedule) 


A polyform gas reversion plant, designed to produce 4000 B/D of 
high octane gasoline, was completed on a tight 10-month schedule. 
The acceptance test run met all guarantees. The initial run continued 


65 days before shutdown for employee-training purposes. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, 
HOUSTON — Mellie Esperson Bidg., Houston 2, * ading 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 


Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edificio “Las Gradillas”’ 
Esquina Las Gradillas, Caracas, Venezuela 





outstanding improvement 
in DIAPHRAGM VALVES 
by CRANE 


NEW SEATING ARRANGEMENT 
MORE DURABLE... 
SAFER... MORE EFFICIENT 


Now, after completing exhaustive tests, Crane pre- 
sents this better diaphragm valve—better suited for 
more services under today’s working conditions. 
Stemming from basic improvements, such as the rad- 
ically new bonnet-sealing and valve-seating arrange- 
ment, this original Crane design introduces many 
outstanding service features like those shown here, 


1, LONGER DIAPHRAGM LIFE, because diaphragm 
is used only to seal the bonnet—not for seating 
purposes. 

2. POSITIVE SHUT-OFF in case of diaphragm failure. This is -™ 


an exclusive Crane safety feature. 


an * 


3. ACCURATE SEATING— new flat face disc with durable, re- Valve Open 


silient seating surface assures tight closure on all fluids. 


4. GREATER FLOW CAPACITY with reduced resistance and 


pressure drop, assured by Crane Y-pattern body design. 


5. EASIER OPERATION—Crane separate disc and diaphragm 


construction takes less torque—fewer turns—to operate. 


Valve Closed 


GET THIS DESCRIPTIVE CATALOG 


— \ See these new valves—the outstanding buy 
ch in their class—at your local Crane Branch » 
83 § or Wholesaler. Or write for descriptive 

4 catalog AD-1761. 

4 CRANE CO., 836 S. Michigan Ave., 

<} Chicago 5, Ill. Branches and Wholesalers 

we Serving All Industrial Areas. 


This new Crane line includes iron valves with 
screwed ends in sizes 2 to 2 in.; with flanged 
ends from 4 to 4 in. Neoprene coated valves 
—flanged ends only—in sizes from 2 to 4 in. Lo» 


No. 1610, screwed ends 
EVERYTHING FROM... 


VALVES 
FITTINGS 


No. 1615, 
flanged ends, 
neoprene coated 


oe 


WORKING PRESSURE: 
150 Pounds 
water, oil, air or gas 
180 Deg. F 


maximum temperature 


HOW IT WORKS 


The Crane diaphragm 
serves one function only 
—sealing the bonnet. It is 
not subject to crushing and 
rapid wear. The seating 
member is a separate cir- 
cular flat face disc, firmly 
attached to the stem and 
joined to the diaphragm 
with a special leakproof 
connection. This independ- 
ent seating feature permits 
positive shut-off with no 
loss of fluid, even in case 
of diaphragm failure. 


No. 1611, 
flanged ends 


PLUMBING 
AND 
HEATING 


ore FOR EVERY PIPING SYSTEM 


‘ 


June, 1949—A Gulf Publishing Company Publication 





0 TO 10 PSI 
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8 TO 30 PS! 
(ABSOLUTE) 


PULL 
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10 TO 17 PSI 


ia 


14 TO 4,000 PSI 


5 TO 30 PS! 


DRAFT 


FOR PRECISE PRESSURE CONTROL 


‘These measuring elements are the heart of 
Brown pressure control systems for the Petro- 
leum Industry . . . because precision control 


‘ , . 
starts with precise measurement. 


( omplete coverage of pressure problems neces- 
sitates this complete line of elements. There’s 
a specific one for each application ... from 


microns to tons... from corrosive to non- 


- . - og ee erent peer -- . ~ 


corrosive! They make Brown Pressure Gauges 


the finest available to the Petroleum Industry! 


You'll find detailed information in Catalog 


7000... send for it today! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4498 Wayne Ave., Philadelphia 44, Pa. 


Offices in principe! cities of the United Stotes, Conade and throughout the world 





bdr anced Dr tteumentla 
FOR THE PETROLEUM INDUSTRY 


Honeywell 








Lorrosion 
arries 2 


When your worries are due to stud 
failures in corrosive applications, it’s 
high time to switch to dependable 
Republic Upson Alloy Studs. These 
tough, long-lasting studs offer effective 
resistance both to corrosion and high 
temperatures .. . turn off as freely as 
they go on when it is necessary to open 


lines for purging and blowing down. 


Better yet, start out right by speci- 














fying Republic Upson Alloy Studs 
in new equipment before corrosion 


worries begin. 





REPUBLIC STEEL CORPORATION 


BOLT & NUT DIVISION «+ CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, New York 


Made from Alloy Steel— 
from the furnaces of 
Republic, world’s leading 
alloy steel producer. 


Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 


June, 1949—A Gulf Publishing Company Publication 19 





UNIVERSAL 
SERVICE 





New Fluid Unit to Boost 
Capacity at Rock Island 


By L. E. Kincannon 
Vice President and General Manager 
Rock Island Refining Corporation 


When Rock Island's new fluid catalytic 
cracking unit goes on stream in July, 
we expect to increase our capacity to 
10,000 b/d. The changes in processing 
equipment will re- 
sult in improved 
gasoline and in 
crease in middle 
distillates and a 
reduction in the 
vields of residual 

fuel oil. 
Qur refinery, near 
Indianapolis, Ind 
now process sal 
8.500 b/d, and while 


we have made max 


L. E. Kincannon 
mum use of our 
exisung equipment through efhcient 
waste heat utilization, we anticipate con 
siderable improvement in yield with the 
new unit. This is shown in the compar 
son of our present and projected yields 


shown below 


Comparison of Yields 
Perce Per t 
Present Expected 
Therma! Crack t Crack 

80 Octane Gasoline is 

Stoddard Solvent 

Kerosene 

No. 3 Fuel 

No. 5 Fuel 

No. 6 Fuel 

| ae 

Total Recovery 95.0 

* Requires 3 cc TEI 

* *Requires 1.7 TEL 

rhe original plant, built in 1941, con 
sisted of a crude oil heater and fraction 
ator, a vacuum unit, a combination 
thermal cracker and reformer and neces 
sary auxiliaries. Rated capacity was 
5,000 b/d. Within six months after oper 
tions were begun, however, capacity 
was raised to 6,000 b/d with the use of 
heat exchangers. 

In 1945, a catalytic polymerization 
unit was installed, producing 250 b/d o 
polymer, thus raising the octane of the 
gasoline output. In 1946, additional 
heaters further increased our capacity 

Having boosted our capacity to about 
8,500 b/d, we felt we had reached th 
limits of our existing equipment. After 
a thorough study of the UOP Improved 
Fluid Catalytic Cracking Unit and com 
parisons with other available process 
we requested Universal Oil Products to 
design a unit for us. This unit, with a 
capac ity of 5,000 b/d, is now under con 
struction 

The New Unit 

The new cat cracker, like others of 
the type designed by Universal, has been 
planned to use existing equipment 
tar as possible. For example, the frac 
tionator on the thermal unit was larg 
enough to handle the capacity of the 
cat cracker, It had sufficient trays to frac 
tionate the gasoline, and space for addi 

(Advertisement) 





tional trays to fractionate between the 
furnace oil and heavy cycle fuel oil. A 
small auxiliary column was needed to 
accommodate recirculating column bot 
toms to wash out catalyst fines and take 
out the small amount of slurry oil. 

The present poly unit is large enough 
to handle the cracked gases, removing 
olefins from the gas as polymers. A new 
Universal-designed LPG unit will han 
dle higher parafhns from the poly unit 


Operating Plan 

Five thousand b/d of charging stock 
enters the cat cracker at about 500° I 
and is joined by about 2,000 b/d of 
heavy recycle from the fractionating col 
umn and 250 b/d of slurry oil returning 
entrained catalyst to the reactor. This 
combined feed enters the bottom of the 
riser contacting hot catalyst descending 
from the regenerator, and is vaporized 
by the heat in this catalyst and carries 
the catalyst up into the bottom of the 
reactor. The oil vapor rises through the 
reactor ind =k ives by way of cyclone 
separators that remove practically all of 
the catalyst, then goes into the bottom 
of the auxiliary column. 

A stream of oil is recirculated from the 
bottom of this column through a steam 
generator and back over the lower pans 
in the column. The stream washes down 
catalyst and condenses about 500 b/d of 
heavy slurry oil. This slurry is taken 
from the pump discharge to the settler 
where half of it is clarified and taken to 
storage. The rest, carrying catalyst, is 
recycled from the settler to join the com- 
bined feed. 

Vapors from the auxiliary column 
pass to the bottom of the main fraction 
ating column, the bottoms from which 
are pumped to four streams. The first is 
cooled and recycled over the lower pans 
of the fractionating column to control 
split between furnace and heavy fuel oil. 

Ihe second is pumped back over the 
top of the auxiliary column as reflux, 
The third forms the 2,000 barrels of re 
cycle to the combined feed, and the 
fourth stream is stripped and goes to 
storage as heavy fuel oil 

Furnace oil from a center well in 
the fractionating column is circulated 
through another steam generator and 
returns to the column three decks above, 
for cooling and assisting in heat bal- 
ancing the column. The furnace oil 
product flows from the center well 
through a stripper and is pumped to 
storage. A small naphtha stream is taken 
from the fourth deck, stripped, and used 
as a sponge medium in the top of the 
absorber. The distillate and gas pass 
overhead and are condensed 


Simplified Construction 

As contrasted with earlier cat crackers 
the function of the frac tionating tower 
has been split between two vessels, re 
moval of catalyst carry over and residual 
fuel oil being done in an auxiliary col 
umn. In order to save space and vessel 
construction, this auxiliary column and 
the slurry settler, although functionally 
distinct, were constructed as one unit 
and separated into two compartments 
by a head. 

(Advertisement) 





a long step 
toward 
security 
in your 
refinery 

. operation 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A 
UOP| LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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-- Better, 
4 More Efficient 


rHevrE New 
Cheaper an 


@ Brown Fintube THERMO-FLO Tank Heaters 
ire service proved — and offer many advantages as 
compared to the old method of using a bare pipe 
coil on the bottom of the tank 


EASY INSTALLATION—THERMO-FLO heaters are 
compact units. They will pass through a standard 
20 inch manway with ample clearance. 


REDUCED FOULING—The vertical mounting prac- 
tically eliminates depositing on the tubes, and 
avoids the necessity of heating through a layer of 


sediment 


EFFICIENT HEAT TRANSFER — THERMO-FLO 
heaters set up a thermal siphon or “flow” within 
the tank, resulting in highly efficient heat transfer 


— and avoiding stratification 


LOW VOLUME DISPLACEMENT—Due to Brown's EASY MAINTENANCE— THERMO-FLO heaters can be 
exclusive finned tube construction, each lineal removed from the tank easily and repaired or cleaned 
THERMO-FLO heater has outside the tank,— or a damaged heater can be re- 


foot of fintube in the 
placed with another standard heater from stock. 


the surface equivalent of 6 lineal feet of plain 


bare pipe 


HIGHLY FLEXIBLE—THERMO-FLO heaters can be in- 
STURDY CONSTRUCTION — THERMO-FLO stalled in new or existing tankage and additional 
heaters are built to a standard design — in low units can be added to meet changing conditions. 

cost production quantities — and are completely 


assembled and tested before shipment. MEET ANY REQUIREMENT—THERMO-FLO heaters 
can be instailed singly or in groups. Fabricated from 

INEXPENSIVE—Users report that the cost of a mild steel, stainless steel, monel, everdur, admiralty 

group of Brown Fintube THERMO-FLO heaters or other metals. to meet individual conditions. 


— plus their installation —is /ess than just the 
Bulletin No. 491 Gives Full Details. 


installation of a bare pipe coil having equivalent 
heating capacity Write for a copy. Today! 





THE BROWN FINTUBE CO. Wee 


ELYRIA, OHIO HEAT TRANSFER 
PRODUCTS 





Recent Advances 


in the technology of industrial chemicals, 


synthetic rubber, plastics, dyes, soaps, 


high octane gasoline, pharmaceuticals, 





paper and textiles have been paralleled 


by equally important developments in 
the field of Stainless Steel. 


| HE versatility of this superior corrosion- 
resisting and heat-resisting steel group has in 
recent years been constantly extended so that it 


is generally safe to say:—the more severe the 
service the greater the need for Stainless Steel. 
In U-S-S Stainless Steel we offer perfected, 
service-tested Chromium and Chromium-Nickel 
Stainless Steels, not only in different analyses 


but in the most complete range of forms, sizes 
and surface finishes available anywhere. 

Our engineers, who are specialists in the use 
of stainless steels, have behind them the research 
and laboratory facilities of the world’s largest 
producer of fine steels. These facilities are avail- 
able to tackle your problems where they involve 
severe or unusual applications. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH - TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES * BARS - 





BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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Johns-Manville 


~ 
\ 
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— the Johns-Manville Research 


@ Here is a new insulating fire 
brick, especially developed by 


seit WS Laboratory for use in forge fur- 


of high-temperature equipment operating above 


naces, ceramic kilns, chemical 


process furnaces and other ty pes 


the previous range of insulating fire brick. 


Some of the more outstanding advantages of 
JM-3000 Insulating Fire Brick are: It is the highest 
temperature insulating fire brick made for backup 
or exposed use, effectively withstanding the full 
3000 F. Its efficiency remains at a high level 
throughout the life of the brick. It has exceptional 
service advantages in many operations at lower 
temperatures where regular or special fire brick 


is ordinarily used. 


Johns-Manville 





--. sets a new high of 3000 F 
for insulating fire brick service 


With its combination of outstanding insulating 
and refractory properties, J)1-3000 Insulating 
Fire Brick has been found to provide longer life, 
greater fuel economy and important savings in 


downtime. For further information, write to 


Johns-Manville, Box 290, New York 16, N. Y. 


PHYSICAL AND THERMAL PROPERTIES 


Molded from high quality kaolin clays plus alumina 
Density —63-67 Ib per cu ft 

Modulus of rupture— 200 Ib per sq in. 

Linear shrinkage—(24 hr Panel test @ 3000 F) .8 per cent 
Linear thermal expansion to 2000 F—.5 to .6 per cent 
Pyrometric cone equiv.—Cone 37+ (3308 F+) 
Temperature limit— 3000 F 

Conductivity (Btu in. per sq ft per F per hr at mean temp) 
F 500 1000 1500 2000 
Btu 3.10 3.20 3.35 3.60 


TSC tt 


INSULATIONS /~— 
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A Worthington Single-Stage High Back Pressure Turbine 
for Mechanical Drive 


WORTHINGTON 
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——— —— 
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Be eae. 


Feed Woter Multi-Stoge 
Hecters Turbines 
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Boiler Feed 
Pumps 
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Worthington 
Topping Turbines Make 
Steam Do More Work 


Here's how to take full advantage of 
the increased power-potential of high- 
pressure, high-temperature steam! Ex- 
hausting at pressures ranging from 100 
to 250 Ibs., Worthington Single-Stage 
High Back Pressure Turbines are spe- 
cifically built for this type of operation. 
Features like the following tell you why: 


Extra heavy, all steel casing . . . sep- 
arate steam chest of alloy steel... 
centerline support compensates for 
casing expansion .. . high back 
pressure packing gland . . . water 
cooled or force feed lubricated 
bearings . . . balanced governor 
valve . . . horizontally split casing 
. steam and exhaust connections 
in lower half . . . lagged, sheet- 
metal-jacketed casing .. . and con- 
stant or variable speed governors, 
direct acting or oil relay type. 


Built in sizes from 50 to 2000 hp, 
Worthington High Back Pressure Me- 
chanical Drive Steam Turbines develop 
speeds up to 10,000 rpm. Consistently 
cutting fuel and maintenance costs in 
such drives as centrifugal compressors, 
pumps, fans, and blowers, they are prov- 
ing to refineries everywhere that there's 
more worth in Worthington. For details, 
write to Worthington Pump and Ma- 
chinery Corporation, Steam Turbine Divi- 
sion, Wellsville, N. Y. 





The best test meter 


because it is the 


<i, 


When vou choose a meter for test service. you 
want maximum accuracy, of course. You get 
that in Hagan Ring Balance Meters, but you 
get considerably more than that. You get. among 
other advantages, a degree of flexibility as to 
differential pressures that isn't approached by 
any other meter 

\ standard Hagan meter equipped with an R-80 ring, for 
example, is suitable for a range of differential pressures from 
20 to 140 inches of water, and you adjust it for any differential 
within this range by simply turning a range screw. This feature 
of the adjustable meter differential permits using full scale for 
maximum flow on each test without altering the existing orifice. 
Other rings are suitable for differentials as low as % inch of 
water, and as high as 420 inches. Rings are available for static 
pressures up to 10,000) p.s.i. 

If the test differential range is not within the present ring, 
it can be replaced by one having the proper range in a short 
time and without the use of special tools. For still greater con- 
venience in test work, two flows may be analyzed simultaneously 
with the dual meter which records the two flows on a single chart. 

Calibration is an important consideration in meters which 
are to be moved from place to place, as in test service. In 
Hagan Ring Balance Meters this is extremely quick and easy, 
requiring merely the use of check weights which are furnished 
with the meter. Calibration is the same for dry or wet service. 

Hagan engineers will be glad to give vou full information 
about Ring Balance Meters in relation to your own require- 


ments. Write us about them. or fill out the coupon below. 





HAGAN CORPORATION— Hagan Building 


323 Fourth Avenue, Pittsburgh 30, Pa 


eeeeeseeee 


such a 
nd the R-98 (4 
I am interested in the Hagan Ring Balance Meter for testing service r r a full range of differentials f 


under the following conditions 


Fide 0 be enctere Oritee sizes HAGAN CORPORATION 


Differential Pressure static Pre 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


THRUSIORQ FORCE MEASURING DEVICES 


BOILER COMBUSTION CONTROL SYSTEM 


Approximate flow Flow variations 


POSITION 
METALLURGICAL FURNACE CONTROL SYSTEMS 


COMPANY ADDRESS 








compositions: 
aon 19-8 olloy' 


INDING the answer to refinery tubing problems isn’t al- 
F ways as easy as the above instance might indicate. But 
when NATIONAL does come up with a recommendation, 
you can depend on it being the best possible for your par- 
ticular case 


NATIONAL TUBE offers you 


Seamless Steel Still Tubes - Condenser Tubes 

How can we justify such a statement? Because we study 
conditions as they actually exist in your plant (usually 
from what you tell us; sometimes by sending a tubing spe- 
cialist for a personal observation). We then check the in- 
formation thus obtained against our large and growing file 


Heat Exchanger Tubes Refinery Piping in 


25 DIFFERENT ANALYSES 





of past problems involving similar conditions which have 
been successfully solved with NATIONAL Seamless Pipe 
and Tubes. That’s how NATIONAL developed many of the 
25 different analyses of Still Tubes, Condenser and Heat 
Exchanger Tubes, and Refinery Piping which we now offer 
the industry. We call it our “Complete Tube Service.” 

We invite you to bring your problems to NATIONAL. It’s 
the easy, proven way to select the proper refinery tubing 
for your plant. An inquiry entails no obligation . . . and our 
recommendations may solve your problem. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
Tubing Specialties Division) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


* Low Carbon 
* Low Carbon, ', Moly 
* Low Carbon, 1 Moly 

') Cr., 4 Moly 
* 144 Cr., 9 Moly 
*2Cr., '> Moly 
*2Cr., ¥4 Moly., 1% Sil 
* 2'4 Cr., 1 Moly 
* 2', Cr., 4 Moly., %%4 Sil 
* 3-Cr., 19 Moly., 1% Sil 
* 3-Cr., 1 Moly 
* 5-Cr., 4 Moly 

« Vy Moly., 1 Sil 


*5Cr., 9 Moly., Titanium 
*5 Cr., '9 Moly., Columbium 
*7 Cr., '4 Moly 
*8Cr., 1 Moly 
*9Cr., 1 Moly 

*12 Cr., Aluminum 
“17 Cr 

* 18-8 

* 18-8 Titanium 

* 18-8 Columbium 
* 18-8 Molybdenum 
* 25-20 


NATIONAL SEAMLESS PIPE AND TUBES 


U N + 8.8 


oF A T.E.§ 


oss 8S 








IN THIS G-R INSTALLATION 


+ 2 Type FST Tubular Residuum Stripping Column Condensers 

+ Type OLVS Tubular Fractionating Column Vapor Exchanger 

+ 2 Type FST Crude Column Condensers 

+ 3 Twin G-Fin Sections Serving as Giend Seal Gas Oil Coolers 


+ 6 G-Fin Potysections serving as Crude-to-Residuum Exchangers 











Meet this 


family group of 
HEAT TRANSFER APPARATUS 


In the illustration on the adjoining page, you 
will find some of the large family of G-R heat 
transfer apparatus. This particular group in- 
cludes finned tube and bare tube units . . . con- 
densers, heat exchangers, and coolers. 


Many additional G-R units, not shown in the 
illustration, and including condensers, heaters, 
coolers, subcoolers, reboilers, and heat ex- 


changers on a great variety of services were also 
furnished for this representative plant. 


Throughout the petroleum industry in the 
United States and abroad, in refineries, natural 
gas and gasoline plants, and in pipe line pump- 
ing stations, G-R heat transfer apparatus has 
made records of effectiveness, economy, and 
durability on standard and special services. To 
assure best results in your heat transfer opera- 
tions, standardize on G-R apparatus. 


THE GRISCOM-RUSSELL CO. 
285 Madison Avenue, New York 17, N. Y. 


SOME STANDARD DESIGNS OF 
G-R HEAT EXCHANGERS 


G-R Twin G-Fin Section — with finned 
type hecot transfer elements that com- 
Pp te for the qual heat transfer 
rates of fluids of high and low heat 
conductivity. 





G-R Tubular Exchanger-with several 
distinctive features that provide most 
effective heat transfer and minimum 
maintenance expense. 


vr ee 


4‘ 4 4 J 
4 

G-R Tubeflo Section-the onl 
of heat transfer apparatus 
tains rated capacity with, 
dirty fluids. iS 


ae 











HEAT EXCHANGERS 


REBOILERS 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


( cr 
STEAM GENERATORS 


SR 


XS 





ACKET WATER COOLERS 








EFCO neat TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & Fasricators, INc. 
P. O. Box 7395 Houston 8, Texas 








The d/p Cell can be in- 4 
stalled close to the orifice 


cause of zero displacement, 
condensing chambers or 
seal pots are omitted. 
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NEW * REVOLUTIONARY * MERCURY-LESS 


FOXBORO 


DIFFERENTIAL PRESSURE CELL 


Now you can simplify many 
troublesome flow problems. . . 
especially those where corro- 
sion is a factor or the use of mer- 
cury is objectionable. This 
unique flow measuring device 
is accurate, easily calibrated, 
and widely applicable, and it 
weighs only 20 lbs. The Foxboro 
d/p Cell offers a combination 
of advantages that no other 
type of flow measurement can 
duplicate. 

The Foxboro d/p Cell oper- 
ates on the highly-accurate 


force-balance principle, trans- 
mitting flow measurement to 
remote, conveniently-located 
pneumatic receiving instru- 
ments (indicating, recording, 
controlling ). Range: 100 in. to 
800 in. Maximum working pres- 
sures: 500 psi and 1500 psi. 

Get all the facts about this 
revolutionary new device for 
the measurement of liquid, 
steam, gas or air flow. Write for 
Bulletin 420. The Foxboro 
Company, 74 Neponset Ave., 
Foxboro, Mass., U. S. A. 


UNIQUE ADVANTAGES 


1. Type 316 Stainless Steel Con- 
struction. 


2. Uses no mercury. 


3. Essentially zero displacement— 
no need for condensing cham- 
bers on steam measurement or 
seal pots on liquid measurement. 


0) 510) 5 


4. Immediate, unfailing response to 
pressure changes. 


5. Positive overrange protection. 
. Easy range change. 


Simple field zero adjustment 
without disturbing force-balance 
mechanism. 


- Simpler 
Flow 
Measurement 


in the palm 


of your hand 


RECORDING - CONTROLLING - INDICATING 


REG. VU. S. PAT. OFF. 
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Petroleum Puzzle 


The Refiners Can't 
Heavy Fuel O 
As They Must } 


ee 

“No Immediate Market” fors 
Vast Stocks Ac 
In California Tanks 


ame 
More “Cat Crackers” Wanted | 


——— 


By RoserT J. SULLIVAN 
staf! Correspondent of THE WaLL STREET JOURNAL 
t Los ANGELES—Refiners are floundering | Q 
in heavy fuel oil and wondering how to get |t 
d 


} out 


Here in California, they are neck deep P 

They started 1948 with 21 million barrels 12 | 

storage and ended up with more than 37 mil- . 
sai = D id 2 e 


be, Wien ss' 
The situation is mo 

Californis, Ap 

the country’s he 

in this one state 

yere say they've bee 

tion of circumstances. 


08 —- 

So the oil financiers are looking to the 
petroleum engineers for help. These experts 
know how to build huge new catalytic crack- 
ing refineries capable of taking even the | 
heaviest crude oil and re-juggling its molecules | & 
A produce more gasoline and less heavy fuel | 
oil. | 


Our P 
fleet of planes makes our 
offic 
fice as near as your telephone 
Call 5-55 
1 5-5561 today for complete 


details without obligation 


The REFINERY ENGINEERING Co. 


Ph . 
one 5-556] Tulsa, Oklahoma 


. , 
Petroleum Re finer , 


Vol. 28, No. 6 








in the crude charge 


how much is harmful ? 











" PETRECO DESALTING 


fhese advantages 24-hour, on-call SERVICE 
ccaiiainane Regular EQUIPMENT INSPECTION 
Available REPLACEMENTS 
PETRECO Complete LABORATORY FACILITIES 


customer Continuing RESEARCH PROGRAM 





THE AMOUNT OF SALT CARRIED INTO THE REFINERY 
EQUIPMENT in the charging crude often reaches sur- 
prising proportions. For example: 10,000 barrels of a 
crude containing only .15% water will often carry 
close to a half a ton of salts. The potential injury to 
the refining equipment from the continuous introduc- 
tion of salts in such quantities can easily be visualized. 
Some desalters operate on crudes that carry from 500 
to 800 pounds of salt per thousand barrels; in other 
cases, refiners find it profitable to desalt stocks contain- 
ing even less than 10 pounds per thousand barrels. It 
is difficult to set any lower limit of acceptable salt 
tolerance since this depends upon the nature of the 
salts, the character of the crude, the type of refining 
equipment and the operating conditions. Furthermore, 
refiners have found that continued experience with 
desalting repeatedly reveals benefits which were not 
expected when the desalters were installed. As a result, 
they now desalt crude stocks having salt contents for- 


merly considered to be below the economic limit 


THIS TREND IN THE INDUSTRY TO DESALT STOCKS 
OF PROGRESSIVELY LOWER SALT CONTENT 1S 
GRAPHICALLY SHOWN IN THE ACCOMPANYING 


FIGURE. The curve is plotted from the electrical desalt- 





Average of lowest total chloride 
content of charging stocks con 
sidered necessary to desalt 


ing recordsof one refining company and is typical of the 


trend in the industry as a whole. It reflects the increas- 
ing conviction that even oils formerly considered to 


have negligible salt contents will, with desalting, show 


POUNDS OF SALT 1000 BBLS 


beneficial effects to such an extent that the processing 


is easily justified 








THE DETERMINATION OF SALT is not difficult and is 
routine with most refiners. For helpful information on 
salt determinations, request a copy of the PETRECO 
MANUAL on SALTS IN PETROLEUM (yours for 
the asking at any Petreco office or from any Petreco 
engineer). Or, if you prefer, samples of your crude can 
be sent to the Petreco laboratories and the results of the 


analysis will be reported to you. 


5121 South Wayside Drive, Houston 1, Texas 


PETROLEUM RECTIFYING COMPANY §f 648 édison Building, toledo 4, onic 


530 West Sixth Street, Los Angeles 14, Calif 


PETRECO 


, DESALTING 
sonciasciandlll PETROLEUM PROCESSES 9 ocuvoratinG 


Pl-49.1 





’ June 


Temperatu re 
control demands 
EAGLE-PICHER 


Insulations 


Eagle-Picher Mineral Wool Blankets 


are physically and chemically stable! 


Long service on heated equipment does not lower 
the high insulating efficiency of Eagle-Picher Blankets. 
Their principal ingredient, Eagle-Picher Mineral Wool, 
does not break down or deteriorate despite continuous 
exposure to temperatures as high as 1200 F. Outstand- 
ing physical and chemical stability enables Eagle-Picher 
Blankets to permanently resist water, steam, corrosive 
fumes and normal vibration. Complete technical and 


application data sent on request. 
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Let these Eagle-Picher products also 


save you money... power... time 


Insulating Felts 
Supertemp Block + Blankets 
Loose Wool + Pipe Covering 
Stalastic + Insulseal + Insulstic 
Swetchek + Finishing Cements 


Insulating Cements 


EAGLE-PICHER 
— for 


a iy. 


p drilng 
PICHER Len ?rdlang 
Since 1843 


THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 

















where corrosive conditions are very severe 


@ If in your heat exchange equipment you encounter high 
temperatures, erosion and high velocity of cooling water, we recom- 


mend the use of Wolverine CUPRO-NICKEL. 


THESE ARE ITS CHEMICAL AND 
PHYSICAL CHARACTERISTICS: 


Sn. 1.50% max. Mn. 1.0% 
Pb. 0.05% max. Ni. 33.0% 
Fe. 0.6 % max. Cu. Rem. 
Zn. 1.0 % max. 


Density—lIbs. per cv. in. 


Specific Gravity 
Thermal conductivity [Btu./(hr.) (ft.?) (°F./f.) @ 68° F.] 


Coefficient of expansion 
Available in O.D. from 4%" to 2” 


WOLVERINE — the nome long associated with quality-controlled 
condenser tubes. 


WOLVERINE TUBE DIVISION 
CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 
twecoweroRrmateo 
MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


14313 CENTRAL AVENUE DETROIT 9, MICHIGAN 





That’s all it takes! Four basic circuits 
and 8 basic component parts give you 
more than 100,000 different electronic in- 


strument combinations for processing use. 


Flow, level, speed, pressure, temperature, 


as analysis, pH, conductivity, ete.—all 
4 ; i ; 


can be controlled with these interchange- 
able Bailey units. 

With Bailey controls, replacement part 
stocks are held to a minimum because 
parts are interchangeable. Maintenance 


costs are less, too, because maintenance 


men quickly become familiar with the 
standardized Bailey units. 

Bailey bulletin No. 17 shows how you 
can use this improved control system. 
Write for your copy and keep it handy 
for reference the next time you need 


process controlsg 


P-19-0 








oe a 


- 


BAILEY METER CO. 
1043 Ivanhoe Rd. ¢ Cleveland 10, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 


Controls for the Oil Industry 


TEMPERATURE °e FLOW © PRESSURE 
GAS ANALYSIS * LEVEL “ RATIO 











4+ 8 Works Here ct Wood River Refinery of Shell Oil Company 
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Hot! Bad! Expens ve! When the temperature 
of the fluid to be cooled is much higher tt 
ambient air temperature, when availab 
woh Tamaleh Melee ME laelilale Mi dilelaslal salt 
when make-up water is scarce and expen: 
then you should definitely investigate the 
of a Fluor Fin + Fan heat exchanger 
Guaranteed Performance 
Whether used to cool process liquids, water 
or gas Fluor Fins+ Fans always fulfill their 
performance guarantee. You can definitely 
count on the Fluor guarantee when ca 
lating operating efficiencies 
Fin « Fan cooling units consist of finned tubes 
across which air is circulated by variable 
pitch fans. They are manufactured and , 


by Fluor and the Griscom-Russell Co 


yy 
| | | \ 
1 
7 
’ 


J 

! 

| This Fluor Fin + Fan 
cools 8460 gpm of jacket 





woter for a large pipe-line 
telislela Si lol me iiehilels) 
Guarantee: 162° to 150 
cooling at 100° (dry bulb) air 














Performance: as guaranteed 


photo by 
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Fluor Aerator cooling towers have dis- 
tinctive economy features and are most 
practical in certain cooling applications. 


« 
. 


ws x asad 
Fluor Covnterfie induced-draft cooling 
towers are a standard of industry for 
most water-cooling applications. They 
deliver “colder water cheaper.” 


BE SURE wiTH FiuOR 


FLUOR~—— 


Ge Fluor pulsation dampeners remove 
THE FLUOR CORPORATION, LTD. * Clee 
"er, 


destructive vibrations and instrument ir- 

Los Angeles 22 + NEW YORK + PITTSBURGH 
HOUSTON « KANSAS CITY * BOSTON e TULSA 4% 
© 


regularities caused by pulsative gas flow. 


SAN FRANCISCO 


%, 


r+ 


I; =a . | 

The Fluor gas cleaner, already well- 
known for efficient cleaning, has been re- 
designed to give still better performance. 


Fluor mufflers, redesigned to incorporate 





pulsation-dampener principles, reduce 
exhaust-line noises to less than the mech- 
anical noises of the compressor room. 
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ethlehem STOCKS EM 


re heat-treated alloy-steel continuous-threaded 
studs for high-temperature use are stocked in required sizes at 
our convenient Mid-Continent and Gulf Coast store points— 
Houston, Odessa, Oklahoma City, Casper, and more than 30 
others. They are made of AISI 4140, 4142, or 4145 steel to ASTM 
Specification A193 (latest revision), Grade B7, 1100 F minimum 
tempering temperature, and are threaded to ASA B1.4, Class 
7 thread fit. These studs also conform to the physical, chemical, 
and thread requirements of the discontinued ASTM Specification 
A96, Class C 

Also stocked are Bethlehem Quenched Nuts, which are high 
enough in tensile strength to break any stud on which they are 
used. Studs can also be supplied with Bethlehem Treated Nuts 
These two classes meet, respectively, ASTM A194 specifications 
for Grade 2H and Grade 2 nuts. Studs and nuts are marked 
with the ASTM grade symbol to permit ready identification. 

We can also manufacture large-size or extra-length Grade B7 
studs for special requirements. These can be shipped promptly 
from our local plants 

Also available for factory shipment are ASTM Specification 
A261 (latest revision) Grade BO carbon-steel studs for moderate 
service conditions, and ASTM Specification A193, Grade B14 


alloy-steel studs for more severe conditions 
BETHLEHEM SUPPLY COMPANY 


HEE 
General Offices: 21 E. Second Street, Tulsa, Okla. oT 
Subsidiary of Bethlehem Stee! Corporation 


HEADQUARTERS for REFINERY SUPPLIES 





- COMPACT, SPACE-SAVING... 


Model P-SE2H, high 
pressure, high capacity 
Oil Pumping and Heoat- 
ing Unit. This com- 
prises one each electric 
and steam pumps with 
twin heaters. 


-* 
-_ y 
= 


> 2 
oeG bf 
® %, 
* 


‘9 | <7 gD 





FUEL OIL PUMPING 
AND HEATING UNITS 


National Air Fi Oil Pumping and Heating Units are especial 
designed to prepare, for combustion, all grades of fuel oil including No. 
6 or Bunker "'C" Oil and residuums. They will draw fuel oil from above 
OIL BURNERS and GAS BURNERS for industrial ; : 
power, process ond heating purposes; STEAM ground or underground tanks, preheat it to proper constant temperatures 
ATOMIZING OIL BURNERS; MOTOR-DRIVEN ' | . . : ' 
ROTARY OIL BURNERS; MECHANICAL PRESSURE and deliver it to Oil Burners at an even pressure, best suited for the 
ATOMIZING OlL BURNERS; LOW AIR PRESSURE . . ‘ 
Oil BURNERS, GAS BURNERS, COMBINATION burners. Our Fuel Oil Pumping ard Heating Units are the result of years 
GAS and OjL BURNERS; AUTOMATIC OIL of experience. Th ome co leatel ; >d ready for: ste »yhaust 
BURNERS, for smal! process furnaces and heating BRPOTIONce. : ey come completely equipped ready tor: steam, exnau 
plants; FUEL OIL HEATERS; FUEL OIL PUMPING condensate, oil suction, oil return, and electrical connections. All valve 
ond HEATING UNITS; FURNACE RELIEF DOORS; ; : 
AIR INTAKE DOORS; OBSERVATION PORTS; regulators, etc. are readily accessible. The piping arrangement is easily 
SPECIAL REFRACTORY SHAPES. TI : : 
inderstood. These compact, space-saving units are available in a range 

















f sizes and models in both Medium and High Pressure types. For com 
tails, write for our Bulletin 40—very interesting and informative. 


NATIONAL AIDA TLL RTL 


= Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2512 South Boulevard, Houston 6 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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PIPE BENDING 


and 


PIPE FABRICATING 


facilities 





























Texas PIPE BENWUWG company 
meson Pjae (Pabprcaots. — es wen 


WELDED HEADERS HOUSTON 2 a eS WOOODCREST .6. 2659 








ALOYSS=s-LVES 


are all over the place at V.C.C. 








Aleyco 20 Gate Valves on inlet and dis- Aloyco 20 Gate Valves on acid storage Aloyco 20 Gate Valves in acid control 


charge of 98% acid pumps at 225° F. tank discharge. 


Aleyco 20 Gate Valve in discharge Mr. Hilton, Foreman, operating Aloyce Aleyco 20 Gate Valve on inlet to id 


from 98% acid storage tanks — operates 20 Gate Valve on acid sample and 
about twice per yeor but never sticks. drain line 


to sample boot at 120° F. 








A’. Valves are just about everywhere in the contact 
sulfuric acid plant of Virginia Carolina Chemical Cor- 
poration in Birmingham, Alabama. A few of the many 
applications in this contact sulfuric acid unit are shown in 
the photographs above 


Mr. Hilton, the Foreman, says: “‘Aloyco Stainless Steel 
Valves are the best that money can buy.” Certainly Mr 
Hilton has had ample experience with Aloyco and other 
makes of valves to back up his opinions. 


We believe that you, too, will find Aloyco Corrosion 
Resistant Valves ‘‘the best that money can buy.”’ Specify 
Aloyco on your next requisition 


Aleyco Flanged Gate 
Valve No. 111, 150 
lb. Sizes “2” to 12 
inclusive. Available 


ALLOY STEEL PRODUCTS CO., Inc. 


Jun 


1303 W. ELIZABETH AVE., LINDEN, NEW JERSEY Oe One ae ne AMOR; 
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SALES OFFICES, ATLANTA; 


WILMINGTON, DEL 


























REVERSING 
CHAMBER 





AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra 
large side clearance —one inch —help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 


The b'ades cannot foul because of the pro- 
tection afforded by the rims, which are not 
damaged, should rubbing occur. 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot damage wheel. 


Terry Bulletin S-116 will give you full in- 
formation on the Terry Wheel Turbine. A 
request on your business letterhead will 
bring you a copy. 





THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


Vol. 28, No. 6 
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RAISE THE RESEARCH 
OCTANE RATING OF YOUR 
CONDENSATE GASOLINES 


Cycling plant or condensate gasolines can be upgraded in both Research 
and Motor Octane values with an economical, efficient PERCO Cyclo- 
yersion Catalytic Reforming Unit in your plant, 


Full scale commercial PERCO operations on 
cycling plant or condensate stocks are meet- 
ing with complete success. Research octane 
ratings are being raised as much as ten 
numbers at the 3 cc TEL level with high 
yields. Catalyst cost is extremely low — 
actually only a fraction of a cent per barrel. 


Install a Perco Cycloversion Catalytic Reform- 
ing Unit, the plant that has already been 
proved by actual construction and operating 
experience. 


Considerable flexibility in processing con- 
ditions is possible with Perco Cycloversion 





PERCO PROCESSES 
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Catalytic Reforming to meet varying product 
specifications. A Perco engineer will gladly 
explain more fully the benefits you may 
expect from a Perco application to your 
cycling plant or condensate stocks. 


Write for our lat- 

est 28 page bro- 

chure, ‘‘Pointing 

| the Way to Profits 

/ with Perco Proc- 
esses."" 


PHILLIPS 
PETROLEUM 
COMPANY 


PERCO DIVISION 








Republic Sales and Service Points 
STORES: ARKANSAS — El Dorado; 
ILLINOIS — Grayville, Mcleansboro, 
Salem; KANSAS — Ellinwood, Russell; 
LOUISIANA Haynesville, Lake 
Charles, New Iberia, Rodessa, 
Shreveport; MISSISSIPPI Hatties- 
burg, Jackson; NEW MEXICO 


Artesia, Eunice, Hobbs; OKLAHOMA 
Cement, Elmore City, Oklahoma 
City, Seminole TEXAS 
Abilene, Alice, Big Spring, Borger 
Corpus Christi, Electra 
Hebbronville 
Kermit 


Tulsa 


Columbus 
Falfurrias, Freer 


Houston, Kamay, Kenedy 


Kilgore, McAllen, Nocona, Odessa 





Pleasanton, Sun- 


Olney, Pampa 
down, Talco, Victoria, Wichita Falls; 
WYOMING — Casper 

SALES OFFICES: COLORADO — Den- 
ver; ILLINOIS — Chicago; KANSAS 
Wichita; OKLAHOMA 
TEXAS Dallas, Fort Worth, San 


Wale lalis) 


Bartlesville; 











Lert Republic take over your 
valve problems. Walworth 
lubricated plug valves in 
iron and steel, in all pres- 
sures. Walworth brass, iron 
and steel gate, globe and 
check valves... . available 


now from Republic’s 50 


convenient locations. 








GENERAL OFFICES + - - HOUSTON 1, TEXAS 

















A 
~COMPLETE 


* Packaged 


ASSEMBLY 


CONNECTIONS 
TO MAKE 


Operating Medium 
Supply Connection 





With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 
tubes become apartments for slime. When this happens, the terminal 


log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. 


Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 
can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


i Belleville 9, New Jersey * Represented in Principal Cities 
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BRONZE 


LIFT CHECK 
VALVES 


designed and built 
ta take PUNISHMENT 


1 CAP—forms on efficient bev- 
eled joint with the body. The in- 
tegral disc guide has long contact 
with the disc stem for perfect 
alignment and resulting free 
movement and positive seating. 
It also cushions disc movement. 


2 UNION NUT—heavy and 
rugged. Can be removed and re- 
placed without danger of distorting 
the body or weakening threads. 

3 DISC—well guided with just the 
right seating angle for positive 
closure without sticking. Seating 
surfaces regrindable. 

4 BODY —hos heovy section at 
cap joint and end hex with long 
contact end threads. Seat is in- 
tegral with body. 





& 
e 
THESE BRONZE LIFT CHECKS — rated 200 pounds and 


300 pounds —are especially suited to prevent back-flow on high velocity line 


or where flow is pulsating. Shut-off is quick, positive and tight. For use 


in horizontal lines only. e (On low or moderate velocity lines, R-P&C 
swing checks are recommended.) e Get in touch with the nearest R-P &C 
District Office or R-P &C Distributor for information about Check Valves. 


Reading, Po. + Atlonto + Baltimore + Beston + Chicago + Denver + Detroit 
Houston + New York + Philadelphia + Pittsburgh + Son Francisco + Bridgeport, Conn 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 





Launched... 


% > 


mS tee tei 


Besides having the kiow dary in i for 
febeicetiing every kind of refinery and chemical plane equipment, 
Sun is ideally located. Sun-built units such as this tower, too large 
to be shipped by rail, can be transported by water—floated or 
carried as deck loads or on barges . . . Heve, too, on the deep 
Delaware River, Sun builds its famous tankers and cargo vessels. 


\— 
SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE +: CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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"Ca 
WCUlalinng 
Complete and brand 4. WY. ~J 


new line of single and mulfti- 


stage turbine type pumps for Consider These 
Primary Advantages 


cooling towers, irrigation, dewatering, 


r} Anti . * 
| 





river-intake, and drainage. 

remote control 

RUN THEM DAY AND NIGHT. These new BJ Pumps have the inside 

B 2 z simple fabrication . . . easy 
construction you need for continuous low cost operation. They NE Re 

are designed with strength for dependability. And for day and 


nighr operation, the BJ calibre of performance means a great deal. 


your piping plans rimplified 
vertical installation soves you space 
THESE ARE NEW PUMPS, products of the latest thinking in hydraulics. Saisie eiiiliading tealight 
They are backed by three-quarters of a century of experience in BJ’s new hydraulic laboratory. 
designing superior centrifugal pumps. BJ's new Vertical Circulat- 

ing Pumps have the stamina, the “built-to-last” qualities for which 


all BJ Pumps are famous. An illustrated bul- 


oct. wektty eee,  weyxonVJackson Co. 


printed ...no delay ...so write today 
Since 1872 


for further information on how LOS ANGELES 54, CALIFORNIA 
these pumps can help you. Offices in Principal Cities 


USING 3 PUMPS PER STATION. Seven | ‘e) THESE PUMPS are self USE MOTORS OR TURBINES AS DRIVERS 

stations of a large gas transmission line [ priming. Suspended verti- in Cooling Tower Service. Each pump delivers 

are equipped with BJ Vertical Circulation 2q ' 0 cally, they are self-con- 7500 gpm against 118 ft. head and operates at 

Pumps. Each of the 21 pumps delivers | tained pumping units tak- 1200 rpm. Three center pumps are direct-con- 

4500 gpm against a total dynamic head : . ing suction from the pit in nected to explosion-proof motors. Two outer 

of 42 feet '- " “| which they are mounted. pumps are driven through reduction gears by 
3600 rpm steam turbines. 
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LEAT) 
VALVES rs 


hem Rayon 


attern 


Type C 
“Y” Pattern 


Men who need to tame biting acids and put them to useful work have 


long relied on lead. And they look to the leader in lead .. . National 


Lead ( ompany . . . for dependable lead and lead-lined acid valves. 


National Lead’s “United” valves work efficiently at their routine 
jobs of « ontrolling the flow of corrosive acids. But they also 
have the built-in stamina and sturdiness to withstand stresses Wedge Type 


: . Gate Patte 
and overloads well beyond their regular lines of duty. cities 


The “United” valve you buy is representative not only of 
National Lead’s resources in the lead products 

manufacturing field but also of resourcefulness in : 
designing acid valves that make the most of lead’s ee 


inherent corrosion-resistant properties. 


Under the name “United.” National Lead 
Chem Rayon 


Company offers a ¢ omplete line of hard hc Maahaee 


lead and lead-lined flanged acid valves 
—“Y™ and angle patterns, gate, 


check, foot and diaphragm. 


Diaphragm Pattern 


e Leader for Leag 


Type R 


Reversible-Angle or “Y” ... in everything from lead pipe ...valves...sheet...and lead-lined 


or lead-covered equipment... to ¢ omplete acid recovery plants. 


NATIONAL 


Lead Company 


New York 6; Raltimore 3; Buffale 3; Chie ati 3; Cleveland 13 fee y = 12; 
St. Louis 1 ; Boston 6 (ask nal Lead Ce rnc a Las Angeles forris P. Kirk & 

, Inc.) ; Philadelphia 3 nT Lewis Rros {tlanta (Georg _ ad Works, Div, 
ofaneimnen Branch) ; Toronto, Canada (Canada Metal Co. Lid 
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For Extremely 
Low Hydrogen Content Weld Deposits 


with no under bead cracking, minimum porosity, 
low spatter loss and ample penetration 


No. 312 Electrode for Mild Steel (E-6016) 
No. 394 Electrode for High Tensile Steel 
of High Hardenability (E-10016) 


Due to the extremely low hydrogen 
content of the weld deposits, Airco 
No. 312 (all position A-C or D-C 
is especially recomine nded for 
welding hard-to-weld steels ( with- 
out preheating) such as hardenable 
high sulphur free machin- 
. cold rolled steels . . 


steels 
ing steels 
low alloy or mild steels where stress 
relieving cannot be employed . . . 
and steels to be vitreous enamelled 
after welding. 

Airco No. 394 (all position A-C 
or D-C) 
content weld metal deposits of high 


provides low hydrogen 
tensile strength on hardenable 
steels without pre-heat or post-heat 


treatment. It is also used on carbon 


steel containing 0.30 or more 
carbon and should be used on steel 
elements in 


containing alloying 


addition to a high carbon content. 


For more information about 
Airco Nos. 312 and 394 Electrodes, 
write your name and address on 
the margin below and send it to 
vour nearest Airco office or author- 
ized dealer for a copy of Catalog 
ADC-650A. 





Wore news abouit™ 


== 
AIRCO) products 
SS SS 











NO. 387 ELECTRODE 
(E-6012) 


\ high speed all position electrode (D-C or 
A-C) ideal for welding mild steel when 
fit-up is poor. It exhibits excellent operating 
characteristics, particularly when welding 
vertically down, and produces a minimum 
of spatter. Airco No. 387 maintains a high 
degree of welding performance throughout 
the entire length of the electrode when high 


currents are used 


NO. 375 ELECTRODE 


Specifically designed for producing machin 
able welds in cast iron. Deposits are smooth 
and uniform, bonding well with the cast 
material; free from internal and surface 
porosity; and make water-tight joints. Also, 
color of deposits will approximate that of 
east tron No 

ith A-C er D4 


375 can be used in all posi 


NO. 230 ELECTRODE 
(G6011) 
This all-position electrode is designed for 
AC or DC reversed polarity welding of mild 
steel. Its specially formulated coating pro 
duces a spray type are. The strong are force 
and rapid solidification of the weld metal 
permits maintenance of high welding speed, 
particularly in the vertical and overhead 


positions 


* 7 * 


Magnolia Airco supplies Oxygen, Acety- 
lene and other industrial gases . . . 
Carbide . .. and a complete line of gas 
cutting machines, gas welding appara- 
tus and supplies, plus are welders, elec- 
trodes and accessories. Ask us about 
anything pertaining to gas welding and 
cutting, and are welding . .. we'll be 
glad to help you. 


PMAacnoua Airco Gas Propucrs Co. 


wu .* 8 


t °* Corpus Christi * Wichita Falls 





El Paso * 


Fort Worth * 


San Antonio * Dallas 
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New Taylor Mercury Manometer is 


MAINTENANCE 
MAN’S DREAM! 


ow you can have prompt 
N delivery on this accurate 
new Taylor 1500 Mercury 
Manometer. It’s easier to main- 
tain than any other mercury 


manometer—and here’s why: 


(a) Easy to calibrate by reaching float and lever arm 
through top of pressure chamber. 

(b) Easy to replace pressure-tight bearing without dam- 
age if ever required. 

(c) Easy to fill 
built-in mercury funnel, bull's eve level. 

(d) It’s easy to fit Manometer on pipe support in any 
position —and in accurate alignment—thanks to set screws 
instead of threads. 


vent valves in cover, mercury level plug, 


(e) And to change range you simply: (1) Drain mer- 
cury, (2) Take out old range tube, (3) Fill with mercury 
to sight level, (4) Re-zero. 

Write for Bulletin 98182, or ask vour Taylor Field En- 
gineer. Taylor Instrument Companies, Rochester, N. Y., 
or Toronto, Canada. Instruments for indicating, recording 
and controlling temperature, pressure, humidity, flow and 


liquid level. 


. 
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QUICK FACTS FOR THE ENGINEER 


1. High 
2. Floating Power 
and long travel, transmitted by non-corroding 
ing which “floats” power through to the pen. 


fccuracy—Inherent straight line calibration. 
great power made possible by large float 
“Teflon” bear- 


3. Positive Actuation—High energy output. (e) Big 3y," 
float. (b) Long travel of float—I" .(¢) Simple lever system. 
Stainless steel lever arm fastened to flat of pressure-tight bear- 
ing shaft with screw. (d) Teflon in pressure-tight bearing 
surfaces assures efficient use of power because; Teflon bear- 
ing, micro-finished shaft, silicone lubricant give unprecedented 


performance—leakless, and negligible friction under high 


TAYLOR 





working pressures. Union coupling on bearing housing pre- 
vents distortion of bearing and binding of shaft. (e) Jewelled 


thrust bearing. 


4. “Dependable Performance” (a) Submerged check 
valves. (b) Unique damping valve easily adjusted under full 
pressure without leakage. (¢€) Ample capacity in mercury 
chambers to accommodate effects of surges or pulsating flows. 
(d) Teflon holds pressure, yet allows shaft to rotate freely 
and assure long, dependable service. 


5. “Great Adaptability’ (a) Six interchangeable range 
tubes: 10’, 20’, 50”, 100”, 200”, and 400” of water. (b) Tubes 
can be easily changed in field without piping alterations. 


INSTRUMENTS MEAN ACCURACY FIRST 
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For Acids 
; 


All over the world, in chemical plants where accurate 
cost records are kept, WILFLEY Acid Pumps are a major 
factor in holding operating costs down to the lowest pos- 

A Compenion sible level. Exclusive features of design and construction 

to the Famous WILFLEY make WILFLEY the dependable cost-reducer wherever 

Sand Pump acids, corrosives, hot liquids or mild abrasives must be 

® handled on a trouble-free, ‘round-the-clock schedule 

Buy WILFLEY for without attention. 10- to 2,000-G.P.M. capacities; 15- to 

Cost Saving Performance 150-ft. heads and higher. Individual engineering on every 
application. Write or wire for specific information. 


A. R. WILFLEY & SONS wwe. venver, cororavo, u.s.a 


NEW YORK OFFICE: 1775 Broadway, New York City 





PRESSURE COVER FOR INSULATION 
COMPENSATOR ELECTRICAL 
CONNECTIONS 


WATER 
STORAGE TANK 


HOUSING FOR 
BRIDGE CIRCUIT 


CELL BLOCK 
MAGNET 


SATURATOR 


GAS PASSAGE 


OXYGEN 


ANALYZER 


HANDLE FOR 
MOVING MAGNET HEATING ELEMENT 


Particularly in connection with catalyst regenerators, this 
Oxygen Meter has been tested and proved in service to measure oxygen 
with sustained accuracy and dependability. 


Operates on an entirely new principle based on the paramagnetic 
property of oxygen. No combustion required—no fuel has to be 
added. Temperature of gas analyzing cell is too low to support 
combustion, which is a strong safety feature. 


One large refinery superintendent says, ‘After testing several 
oxygen meters, we find the Hays meter to be operating on the 
best principle. We like its simplicity, its design, its method of 
operation, and its rugged construction.” 


The interesting story of the Hays 
Oxygen Meter, including 

the electronic type 

recorder, is told in 

Bulletin 48-829. 

Write for it today. 











June, 1949—A Gulf Publishing Company Publication 





—w Onna 


Top quality power and precess plant equip- 
ment for safe operation at high or low 
pressures and temperatures is produced here 
for leading Petroleum Refineries, Chemical 


Plants, and Power Plants the world around. 


A growing preference for Vogt welded 
pressure vessels is due to skilled personnel, 
powerful X-ray apparatus to control weld 
quality and modern stress relieving furnaces, 
combined with complete laboratory facilities 
for tests of welds. 


A. P. 1.—A. $. M. E. and A. S$. M. E. CODES 
CARBON STEEL and ALLOY STEELS 


HENRY VOGT MACHINE CO. 


PORATEO 


LOUISVILLE 10, KENTUCKY 
BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 
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HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. I., U.S.A. 
ALBANY BOSTON BUFFALO CHICAG NCINNAT EVELAN 
HOUSTON KINGSPORT, TENN LOS ANGELE 
SEATTLE ST. LOUIS SYRACUSE 


yncda, Railway & Power Engineering 
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For GAS CONSERVATION 
depend on Compressors like these 


The 7000-hp battery of Ingersoll- 
Rand K VGcompressors, operating 
35 to 65 psig intake, 700 to 810 
psig discharge, at the Anahuac 


In the Anahuac gasoline-extraction plant of extraction plant of a large oil 
company. 
a large oil company these 7 Ingersoll-Rand 1000-hp 


KVG gas-engine-driven compressors gather and compress 
casinghead gas from producing oil wells. The gas is “strip- 
ped” of its liquid content, and the high-pressure residue gas 
is distributed by pipe line to various industrial centers where 
it is fully utilized. This is a typical phase of a 17-year old 
gas-conservation program that you in the Petroleum Industry 
have been waging with increasing determination and success. 


The compressors, as well as the gas-engine-generator units 
(right) in the same plant, are of Ingersoll-Rand 4-Cycle 
V-design. This design is not new to the oil company’s engi- 
neers. They have been using 4-Cycle V-compressors and gas Three I-R 370-hp Type PVG gas- 


engines in various services during a 12-year period. engine-generator units installed in 
the same plant. 


No matter what your load, pressures, or speed, Ingersoll- 
Rand 4-Cycle Vees are the logical choice for dependability, 
economy, and operating flexibility . . . in refinery, cycling, 
repressuring and pipe-line services. 


Ing ersoll-Rand 





11 BROADWAY, NEW YORK 4, WN. Y. 384-0 


COMPRESSORS + AIR TOOLS + ROCK DRILLS + TURBO BLOWERS - CONDENSERS + CENTRIFUGAL PUMPS + OIL AND GAS ENGINES 


38 








Faulty valve performance can be as serious in the indus- 
trial plant as it is in the human heart. 


Today, many plants throughout the United States have 
eliminated valve trouble by standardizing on Powell 
Valves. That’s because, in designing every valve in the 
complete Powell Line, maximum performance at a mini- 
mum cost of maintenance has been a prime consideration. 
Also, because there’s a Powell Valve specifically adapted 
to every known flow control requirement, failures due 


to misapplication are avoided. 
Fig. 3003—Ciass 300-pound Cast Stee! 


So, whether you’re making a new installation or need Gate Valve with flanged ends, outside 
screw rising stem, bolted flanged yoke 
replacements, be sure to specify Powell Valves. And and tapered solid wedge. 
remember Powell Engineering Service is always at your 
disposal in selecting the correct valves to meet your 


individual requirements. 











Powell Valves are made in Bronze, Iron, Steel and 
a wide selection of Corrosion-Resistant metals and 
alloys. Valves of every type—Globe, Angle, Gate, 
Check, Non-return and Flush Bottom Tank Valves— 
are included in the Complete Powell Line. 


Fig. 1708 — 200-pound Bronze Fig. 559—125-pound Iron Body Bronze 
Globe Valve with screwed ends, Mounted Swing Check Valve. Flanged 
union bonnet, renewable, spec- ends, bolted flanged cap and regrind- 
ially heat treated stainless steel able, renewable bronze seat and disc. 
seat and regrindable, renew- Disc, when wide open, permits full, 
able wear-resisting ‘‘Powellium” unobstructed flow through valve body 

nickel-bronze disc. 


Fig. 375 — 200-pound 
Bronze Gate Valve 
Screwed ends, union 
bonnet, inside screw 


rising stem and re- . 7 . . 
newable ‘“Powellium’ The Wm. Powell Co., Cincinnati 22, Ohio 


wear-resisting nickel- 


bronze disc DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Corrosion and filling losses . . . these 
are the problems that complicate the 
storage of sour crude. To meet these 
problems efficiently and economically, 
Graver offers an improved Floating Roof 
with Full Double Deck. Check these 


advantages: 


SEAL maintains full contact with tank 
shell at all points to prevent the escape 
of valuable vapors. All filling losses 
and up to fifty percent of standing 
losses (compared with cone roof tanks) 


are eliminated. 


CONTACT is complete between under 
side of roof and surface of stored 





END CORROSION—END FILLING LOSSES 


product. There are no pockets where 


vapors can collect and allow corrosion. 


COMPLETE DOUBLE DECK provides a 
dead air space which adequately 
insulates the product and prevents 
boiling. 

SHOE wear is reduced to a minimum 
by an exclusive flexible hangar mech- 
anism which holds the seal “gently” 
against the tank shell. 


The Graver Floating Roof with Full 
Double Deck is available for tanks of 
ALL capacities. Write today for details 
and recommendations on the solution 
of your sour crude storage problem. 


FABRICATED PLATE DIVISION 





“PMADEPWIA + CHICAGO. +) CAMSAUOUA, PA, + _NORSTON, + SAND. SPRINGS, OMA. 
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Don't put up with make-shift assemblies when it is so easy to get the 
RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction 
features, the RIGHT mounting . . . all combined into one compact 
power package. 

Master Motors are available in millions on millians of types and 
ratings (up to 150 HP) giving you a selection you can get nowhere else. 
This permits you to choose a power drive tor each job that's just right 

ae power drive that will add greatly to the compactness, appearance, 
safety, and economy of each of your motor applications. 

See how the designer of this brick 
making machine has used two differ- 
ent Master units that are just right for 

_hi8 purpose . . . one, a motor with right angle worm gear unit, the 
other o motor with parallel shaft reduction unit and an electric brake 
for quick controlled stopping. 

Select the RIGHT power drive from Master's broad line and you can 
increase the saleability of your motor-driven products . . . improve the 
economy and productivity of your plant equipment. That's the horse- 
sense way to use horsepower. 

THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 








you can always be 


right 














"75% saveD ON OVERHEAD 
REFINERY MAINTENANCE’ 


Reports Superintendent G—— 
with Revolutionary, new .. . 


ALUMINUM ALLOY 


UP-RIGHT 
SCAFFOLDS 


AND 
ROLL-AROUND SAFETY CAGE 


Mobile 45’ unit takes only 
15 minutes to erect! 








Scores of refinery users report big labor savings on tank 
painting, cleaning, inspection, repairing and general overhead 
refinery maintenance with Up-Right Scaffolds and Roll- 
Around Safety Cage. 

Scaffolds are available in desired number of 6-foot section 
units for rapid, easy assembly. Roll easily from position to 
position throughout job. Stronger than structural steel yet one 
third the weight. Safety tread stairway completely within 
structure. No wrenches, wing nuts, bolts, loose parts. Each 
section folds flat. 











Roll-Around Safety Cage, anchored to eye- 
bolt on top of tank, provides a new, faster 
method for covering entire wall areas of 
tanks. Weighs only 95 Ibs., and its unique 
design permits the use of pole guns and 
bulky maintenance equipment. Unusual 
safety features include widely spaced legs 
which eliminate wind hazards 








UP-RIGHT SCAFFOLDS 


Room 125 1013 Pardee Street ¥ VS ee te 


Berkeley, California > Boe. Information 
Offices in all principal cities 2 
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omalata 
Salasiion 


OF YOUR FITTINGS NEEDS FROM THE 


nvisn (ordrolled Yualily ine 


MARK PROGRESS 


SEAMLESS WELDING FITTINGS 
Y,"-30" STD. thru XXH 
90° Elbows 
45° Elbows 
180° Return Bends 
Full Branch Tees 


Reducing Outlet Tees 

Concentric Reducers 

Eccentric Reducers 

Lap Joint Stub Ends 

Saddles and Caps a 4 


SEAMLESS REDUCING ELBOWS 
2”xt"—6"x3” STD. AND XH > 
f 
FORGED STEEL FLANGES { 
Y_"-30" 150* thru 2500# 
Welding Neck a 
Slip-on 


Lap Joint 

Threaded 

Blind You can secure your entire requirements from one 
Socket-Welding 
Reducing 
Orifice Unions Seamless Welding Fittings — Forged Steel Flanges — 
LONG WELDING NECKS Forged Steel Screwed and Socket Welding Fittings. 


LARGE 0.D. FLANGES ’ ‘te ranve mes ¢ sizes ‘s } , 
aed Go ae Complete range of types and sizes . . . Carbon, Alloy, 


FORGED STEEL FITTINGS 





source by standardizing on the complete Ladish line of 


Stainless steels and non-ferrous metals ... forged to the 


uncompromising standards of Ladish Controlled Quality. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 


= (491 «2°74 YS 


Couplings 


Seng ey by. DY 5 Oe On OF 


Plugs 
Caps CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
AVAILABLE IN CARBON, ALLOY, DISTRICT OFFICES. ew York © 
STAINLESS STEELS AND Cleveland * Chicago * St. Lovis 
NON-FERROUS METALS 








AVAILABLE ««« this New, Complete Guide 


for Users of Industrial Chemicals 


Once again General Chemical of- 
fers its outstanding Products Book 

. an invaluable reference and 
guide for every buyer of industrial 
chemicals and those who direct 
their use in research and manufac- 
ture 

Here are 176 pages packed with 
facts and figures on the products 
which General Chemical produces 
for the process indus- 
tries. It gives pertinent 
data on their physical 
properties, uses, pack- 
aging, shipping regula- 
tions, etc. Also covered 
are General’s new or- 


ganic chemicals for industry and 
agriculture as well as its broad and 
varied line of fine chemicals for 
process use 

As in the past, the reader has an 
extensive “reference section” to 
draw upon for technical data. At 
his finger tips are 65 pages of 
tables, charts and factors of lasting 
practical value . .. many of which 
are not available else- 
where! Included, too, is 


the latest comprehensive informa- 
tion on handling and storing major 
industrial chemicals. 

Every qualified buyer or user of 
industrial chemicals should have 
the General Chemical Products 
Book on his desk. You will refer to 
it continuously ... and you will 
come to depend upon it for authen- 
tic information. For your copy, 
send request on your business 
letterhead to: 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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The Guardian Gasket is con- 
structed of alternate layers of 
specially shaped strip metal 
and asbestos. It is made in a 
wide range of sizes for pipe 
flanges, boilers and other 
equipment. For raised face 
pipe flanges, Guardian gaskets 
with metal centering rings are 
recommended 


REG. U.S. PAT. OFF. 





GarLock Guardian gaskets are your most effective and eco- 
nomical protection against blow-outs and leaks under severe 
service conditions. They are unaffected by extreme tempera- 
tures and pressures. 

Permanently tight joints are assured because the gasket 
compresses and rebounds instantly and repeatedly to conform 
with expansion and contraction caused by vibration or 
changes in temperature. 

For protection against costly work stoppages in your plant, 
specify GARLock Guardian Gaskets. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Tusla, Okla. Houston, Texas Los Angeles, Calif. 
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An economical solution to any one or combino- Zt Amtess 


tion of these seven problems can be found among WfLoED TUBES 


the 19 grades of stainless tubing B&W offers to industry. 


THE BABCOCK & WILCOX TUBE CO. 
GENERAL OFFICES: Beaver Falls, Pa. * PLANTS: Beaver Falls, Pa. and Alliance, Ohio 
A full range of Stainless, Alloy and Carbon Steel Tubing for all Pressure and Mechanical Applications. 
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TRADE MARK 
THE 
SHERWIN-WILLIAMS 
COMPANY 


PHOTO—HEDRICH - BLESSING 


SHERWIN-WILLIAMS stats 


FULLER ROTARY COMPRESSORS 
IN NEW BOILER HOUSE 


Long delayed, due to difficulties encountered in obtaining materials and equip- 
ment during the war years, the much needed new boiler house of The Sherwin- 
Williams Company Chicago plant, was put into operation during the early part 
of 1947. However, this delay permitted further study and adoption of the latest 
techniques, and several unique dividend-paying features. 


Fuller Company is justly proud to have been given the opportunity to supply 
two “‘lifetime-efficient’’ Fuller Rotary Compressors for this most modern and 
efficient industrial plant. These compressors are of the two-stage type, each 
having a capacity of 1592 c.f.m., free-air, at 120-lb. pressure, driven by 350 hp. 
turbines, equipped with speed reducer, to operate at 575 r.p.m. They furnish air 
for both factory and power house service. 


Bulletin C-5, illustrates and describes Fuller Rotary Compressors and Vacuum 
Pumps. We'll be glad to send you a copy. 


FULLER COMPANY. CATASAUQUA, PA. 
Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bidg. 





A LIFETIME OF NEW MACHINE EFFICIENCY 
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nternal Safety Valves 


5.&J. Hydraulic Internal Safety Valves 
m protection to both 


LP. Gas industry to giv 
delivery equipment and storage t 


PROTECT LP. GAS 
STORAGE TANKS, 


are used in the 


_ The valves are i 


stalled inside truck tank compartments and inside storage 
tanks. They are opened by hydraulic pressure. One valve 
is installed in the vapor line to equalize the pressure be- 
tween two pressure vessels. Another is installed tn the 
product delivery line. Both valves open simultaneously 
Fusible plugs ore Pr hydraulic lines which 


actuate the safety valves. 


valves are open, the fusible plugs me 


e occur while the 
it and release the 


hydraulic pressure and the valves close automatically. A 
physical accident which tore away delivery and hydraulic 
lines would likewise release hydraulic pressure and close 
the valves instantly. We would gladly send you complete 
details on our L.P. Gas safety equipment. 


SHAND & yurs CO. 


BERKELEY CALIFORNIA 


cH AGO HOUSTON 


ee 


SHAND & JURS. 
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A Complete Story in 58 Words 


The two-sided tag reproduced here tells 
the story of ESCO stainless steel corrosion- 
resisting pipe fittings with only 58 words. 


For details of sizes and dimensions let us 
send you our Fittings catalog 165Ar. 


Fill in and mail the coupon. Electric Steel 
Foundry, 2181 N.W. 25th Avenue, Portland 
10, Oregon. Offices in Eugene, Oregon; Chi- 
cago; Honolulu; Houston; Los Angeles; New 
York City; San Francisco; Seattle; Spokane. 
In Canada, ESCO Limited, Vancouver, B.C. 
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STAINLESS and HIGH ALLOY STEELS 
FOR THE PROCESS INDUSTRIES 
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ELECTRIC STEEL FOUNDRY 
2181 N.W. 25th Avenue, Portiand 10, Oregon 


Please send your Fittings catalog No. 165Ar to 


Nome. 
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OPERATED 350000 T/MES/ 





Here, in this glass plant, Rockwood Ball Valves 
are giving unsurpassed service under extreme 
rugged conditions. For over a year, they have 
been opened and closed over and over again 
without the need of maintenance. 

The two 112” Rockwood Valves shown above 
are used on river water to mix plaster for the 
Grinding and Polishing line. Both Valves are 
worked 24 hours a day, 5 to 6 days a week and 
are operated approximately 1500 times a day 
depending on line speed. Company official says, 
“We are very well pleased with their operation; 
the best service we could get from other makes 
of valves prior to this was 6 to 8 weeks.” 

This plant is only one of many that is getting 
outstanding results from Rockwood Ball Valves. 
Place your order today for the new Rockwood 
Ball Valve. 

For additional information and uses, write for 
bulletin V-4 today. 


with 
NO 
MAINTENANCE 


Libbey-Owens-Ford 
Glass Company 
obtains outstanding 
results with 


ROCKWOOD 


BALL VALVES 


Only Valve to Stay in 
Service Over a Year 


rue ROUND 


on w/ 


To ensure top performance, Rockwood engineers de- 
signed the Rockwood Ball Valve with these 7 outstanding 


features. 1. Full round open area — no turbulence in fluid 
stream. 2. Leak proof after continued use. 3. Floating 
ball — resists pitting, scratching and abrasion. 4. No ex- 
posed seating surface in open or closed position. 5. Easy 
to open or close under full pressure. 6. Installed in any 
position. 7. Quarter turn (90°) opening and closing valve. 


Rockwood Ball Valves are available in bronze from 
VY" to 2” for 300 p.s.i. working pressure and ore recom 
mended for use on lines handling water, air, gas, petroleums, 
food, carbon dioxide, nitrogen, paraffin and aspholt base 
petroleums, also alcohol, poper fluids and other types of 
liquids and goses 

Distributors in all principal cities 
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102 HARLOW STREET 


SPRINKLER CO 


WORCESTER 5, MASS 








Metallurgical Research con 
ducted continually by rec 
ognized specialists who 
have made major contri 
butions in this held 


Unique Technical Backing of 
an extensive organization 
with an international ret 
utation in both process and 
fabrication engineering 


Complete Facilities for che 
fabrication of steel prod 
ucts from simple forgings 
to the most intricate 120 
foot towers 


Top Welding Performance 
assured by specially de 
signed equipment and 
exclusive employment of 
master operators 


onstant applicat 
advanced ins 
tion method 
and non-destruct 


On-Time fy made pos 
sible by a flexible 








What do these four have in common? 


T is the common denominator of this broad 

grouping that means something to you— 
the problem of heat exchange under varying 
conditions. 

Take the Oak Ridge job. It was colossal in 
size and concept. But it was also outstanding 
because it included both processing of one of 
the most corrosive agents known (uranium 
hexafluoride) and the elimination of any 
possibility for contamination of the product. 
Kellex—Kellogg subsidiary—designed the 
heat exchangers. 

What about rocket engines? Operating 
temperatures up to 6000°F in the combus- 
tion chamber with the concurrent limitation 
of the radically lower temperatures that both 
containing metals and volatile coolants can 
withstand, plus minimum weight require- 
ments, plus use of highly corrosive cooling 
substances . . . those “specs” truly add up to 
a major heat exchange problem. Kellogg 
continues to design and fabricate these new- 
est power units. 

You, of course, are familiar with refinery 
heat exchange requirements: high through- 
put and low maintenance. The requirements 
for marine condensers are also exacting in 


that breakdowns while in use cannot be tol- 
erated. Kellogg fabricates these types by the 
shipload. 

Next time you are ordering heat exchang- 
ers remember that Kellogg is one place in the 
country where you can get all this design and 
fabricating experience, in the field of heat 
exchange, under one roof. And remember 
too that Kellogg is continuing its explora- 
tory work in atomic energy ...expanding 
rapidly in the field of jet propulsion .. . con- 
tinuing to improve its refinery exchangers 
... working on other types—all with the goal 
of lower costs, lower maintenance and higher 
efficiencies. 


70 matter lemporallune, pressure 
and chemitald ude 


M.W. KELLOGG 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 


PROCESS PIPING * FORGED AND WELDED FITTINGS. ..IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) — Offices in New (aioe 


York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris. 


ning group authorize 
re-route work to 
promised dates 
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PREFABRICATED PIPING Is IMPROVED 
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~ Movable bridge transports i 
~~ welding head and equipment / 
P over the various work rotating 
a4 
“ 7 machines. Operator is shown 
* “vey - i adjusting flow of flux that 
- oe . ee, ee ee 
a od cleans weld with chipping 


hammer as it rotates past him 














Better welding is assured by this Midwest development because 
the “human element” has been eliminated for all practical 
purposes. Aside from work positioning, the operator simply starts 
and stops the machine; his helper chips off the slag . . . all else 
is automatic. 

Quality of the weld is improved because the machine follows 
the predetermined procedure exactly . .. everytime. The puddle 
is larger and the arc is better shielded and controlled. The 
possibility of locking up slag is minimized while undercutting is 
practically impossible. The greater number of beads is a further 
improvement. 


Operator stops machine at com- 
pletion of weld by simply pressing 
button. Push button controls position 
welding head exactly over work 
clamped in rotating machine. 


MIDWEST PIPING & SUPPLY COMPANY, INC. 


This application equipment, developed and built by Midwest 
for use in its own fabricating piants, is representative of the 
modern facilities used by Midwest to assure better piping. 


MIDWEST 


PIPING Service ie 


NATION-WIDE 


Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Ptants: St. Levis, Passaic, Los Angeles and Sevth Boston « Sales Offices: New York 7—30 


Church St. © Chicago 3—79 West Monroe Si. 


Heuston 2—229 Shell Bidg. 


® Tulse 3—533 Maye Bidg. 


* les Angeles 33—520 Anderson St. © 


© South Boston 27—426 First St. 
PLANTS ARE BETTER THAN 








LUBE OILS 


In the contact filtration proc- 


f ess, Filtrol’s* highly activated, 
: chemically prepared adsorbents 
provide greater diversification, 

higher quality, larger volume, 


at lower cost. This selectivity 
makes it possible for refiners 


to produce improved lubricat- 





# ing oils of outstanding bloom 


and brilliance—providing sales 


* 
p | | | ) | appeal that pays off. 


SPECIALTY OILS 


Because of the great flexibility 
of Filtrol adsorbents, refiners 
TRANSFORMER OILS can produce a wide range of 
equally superior specialty oils. 


a %, Lower labor costs, higher effi- 


ciency and minimum plant 
TURBINE OILS 

maintenance are the reasons 

that year after year more re- 

finers are depending on Filtrol 


adsorbents. 


FILTROL CORPORATION 


General Offices: 634 S$. Spring St., 
los Angeles, California 


Plants: Vernon, California and 
Jackson, Mississippi 


WHITE OILS 
CATALYSTS AND ADSORBENTS 


RESEARCH AND DEVELOPMENT 
*Reg. U. S. Pot. Off. 
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Standard Oil Corapany (New Jersey) Reports for 1948... 








A year of Progress and Results 
for an Oil-using World!.. 


IL SHORTAGE FEARS of a year ago have vanished. All around 

the world, oil resources are expanding. In doing their part to 
meet the rising needs for oil, this Company and its affiliates last year 
made the greatest efforts in their history. Here are some facts from this 
Company's Annual Report to its more than 200,000 stockholders . . . 


1 TOTAL PRODUCTION AGAIN INCREASED. 

After setting new records in both 1946 
and 1947, this Company and affiliates in 
1948 increased crude oil production by 
8% over the year before. Output of crude 
oil by our domestic affiliates represented 
9% of the total crude produced in the 
U.S. Output of affiliates, world-wide, 


represented 14% of world, production 





More wells drilled than ever before. 


Proved reserves increased 


45 SEARCH FOR NEW OL SOURCES SET 
@= recoros. More wells were drilled than 
ever before. Costs for this were a record 
$374,000,000 in 1948. Proved reserves in 


the earth at year’s end were at a new high 


14 new Supertankers ordered, each nearly 
twice the size of wartime tankers 


3 EVEN GREATER COSTS FOR EXPANSION AND 
REPLACEMENT Were 
meet rising needs for oil. Jersey Standard 


igain required to 


and affiliates spent a record $529,415,000 
in 1948, even more than 1947's invest- 
ment of 426 millions. For these needs and 
payment of dividends, money again was 
drawn from earnings, from borrowing, 
from sale of assets, and from further call 
on savings Of past years 


4 NEW FACILITIES RESULTED ALL OVER THE 
O1L-PRODUCING WORLD. In Venezuela, 
the world’s largest pipeline was completed. 
Fourteen new supertankers were ordered, 
each nearly twice the capacity of wartime 
tankers. At Montreal and Edmonton in 
Canada; at Billings, Montana; Linden, 
New Jersey; and Baton Rouge, Louisiana, 
new refining facilities for more and better 
oil products went into service. At Amuay, 
Venezuela, a new 60,000 barrels per day 
refinery neared completion 


New facilities like this modern refinery 
help increase oil supplies 


5 RELATIONS WITH EMPLOYEES CONTINUED 
a/ EXCELLENT. Again there were no do 
mestic strikes or work stoppages. At year’s 
end the gross investment in property, plant 
ind equipment amounted to $26,600 for 
each of the 129,000 employees of Jersey 
ind its affiliated companies 


BOTH INCOME AND EXPENDITURES ROSE. 
As reported in the consolidated state- 
ment, total income of all companies was 
$3.332,.187.000, an increase of 40° over 
1947. At the same time, costs were also 


up 40%. $1,386,248,000 was paid for 
crude oil and other supplies, $573,459,000 
paid to employees, $492,000,000 for other 
operating costs. Taxes of $268,000,000 
were paid. 

RECORD NET EARNINGS, LARGELY PLOUGHED 

sack. Consolidated net earnings totaled 
$365,605,000. Yet this total, plus affiliates’ 
earnings assignable to stockholders other 
than Jersey, plus all of the year’s deprecia- 
tion allowances was just about equal to 
the amount of money put back into the 
business to meet pressing needs for expan- 
sion and replacements. Stockholders of 
Standard Oil Company (N.J.) received 
dividends of $2.00 per share of the Com- 
pany’s stock, plus a stock dividend of two 
shares for each 40 shares held 


For copies of the full report write 
Room 1626, 30 Rockefeller Plaza, 
New York 20, N.Y. 


_—— GH world oil consump- 
tion for the year increased 6.5%, 
and U.S. consumption 5.6% ... the 
need was met and more. Threatened 
shortages were averted. Proved re- 
serves in the earth are greater than 
ever before. New, modern facilities 
for meeting present and future needs 
are coming into operation through- 
out the world. Increasingly, human 
progress calls for more and more oil. 
In every way, the year 1948 was a 
year of progress and results for an 
oil-using world. 


The better vou live, 
the more oil you use! 


STANDARD OIL COMPANY (NEW JERSEY) 


AND 


AFFILIATED 


COMPANIES 

















FAHRITE TUBE SUPPORTS 


Where there's extreme heat for long periods of time, 
FAHRITE tube sheets, supports and hangers meet necessary 
strength requirements. They're field-proved. One of the 
many grades of FAHRITE will suit your operating conditions 


Write for details 


! 


The Ohio Steel Fou 


OURO RM Mera bands 


Ohio Return Bends are designed 
to take advantage of the prin- 
ciple of directional solidification 
to give greater strength. 


TYPE 2000 does not require roll- 
ing jigs for installation. Ease of 
single tube replacement saves 
valuable down time. TYPE 1000 
is adaptable to wide general use 
under most operating conditions 
since materials in body and plugs 
are varied to suit individual 


needs. 


Other types to suit many applica- 
tions. Ohio Steel also produces 
special fittings if required. Write 


for details. 


TYPE 1000 


ndry Ce. 


SPRINGFIELD, OHIO Plants at Springfield and Lima, Ohio 
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SPECIALISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 


Complex construction of Open Box Condenser 
is no problem for Dowell Chemical 
Scale Removal Service 


An open box condenser at a Midwestern oil refinery was 
heavily coated with scale. Within 30 hours, Dowell Service 
removed an estimated 757 cu. ft. of scale and the condenser 
was back in service! 


Fast, effective cleaning of industrial heat exchange equip- 
ment is made possible by Dowell Service. Carefully selected 
solvents penetrate wherever water flows and are designed 
to remove troublesome scale from all surfaces contacted. 
Costly dismantling or modification is not required—the 
necessary solvents are pumped into the equipment using 
existing connections. When the scale is dissolved or disinte- 





4 


grated, the spent solution is pumped out, the unit flushed 
and put back in service. Expensive down time is held to 
a minimum. 

Whenever you have a scale removing problem, look to 
Dowell. Experienced Dowell engineers do the job, bringing 
the equipment necessary to insure proper control at every 
stage of the operation. 

Call the nearest Dowell office today for details about the 
fast, effective, and economical Chemical Scale Removal 
Service for boilers, heat exchange equipment, condensers, 
and water lines. Free estimates gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL 


New York 20 Cleveland 13 
Boston 16 
Philadelphia 2 
Beltimore 18 
Wilmington 99 
Richmond 19 
Atlanta 
Buffaioc 2 


Anniston, Alabome 


Konsos City 8 Mt. Pleasant, Mich 


COMPANY 
Hamilton, Ohio 


Long Beach, Ocklond, Casper Dowell Associate— international Cementers, Inc. 
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‘Tne powerful corrective forces of a free market 
eliminated the postwar threat of a Pacific Coast 
oil shortage so fast that the advocates of some 
form of government control of petroleum hadn’t 

even time to complete their 


Corrective Force plans. 


Of a Free Market 


This analysis of the 
changes which have re- 
cently occurred in the West 
Coast petroleum situation is by Marion E. Dice, 
economist of General Petroleum Corporation, Los 
Angeles. 

The petroleum industry was faced with a 50 
percent increase in population and an 81 percent 
increase in over-all demand for liquid petroleum 
products between 1939 and 1948. 

“It is no wonder that in the face of these de- 
mands a few people underestimated the resource- 
fulness of the petroleum industry and raised their 
voices in fear of an oil shortage,” Dice said. 

“Fortunately the powerful corrective forces of a 
free market were already at work, and before the 
planners and controllers could get their blue prints 
ready for the new Congress, the supply situation 
changed from scarcity to surplus.” 

The solution “came faster than the planners 


could plan,” commented Dice. 


A “VERY GRADUAL” swing, covering per- 


haps several decades, from petroleum and natural 


gas to coal as the nation’s principal source of fuel 
and the ultimate replacement of natural oil prod- 
ucts by synthetic products has 
been forecast by T. R. Rhea 
Petroleum and of General Electric Company. 

The manager of the Chem- 
ical and Petroleum Division 


Electric Power 


of G. E.’s Industrial Engineer- 

ing Divisions said he was making this forecast 
even though at the present time more Btu.’s are 
obtained from petroleum products than from coal. 
“Such a trend,” he declared, “cannot continue 
because the U. S. does not have unlimited petro- 
leum reserves. A gradual swing back to coal based 
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power means that more of this power will be 
transmitted as electric power.” 

Economics based on the steadily increasing 
value of petroleum as it becomes scarcer, he said, 
will force major American industries to turn to 
coal as the basis for electric power. “To conserve 
existing oil stocks,” he said, “petroleum, natural 
gas and synthetic liquid fuels must be diverted 
from many industrial uses and conserved for use 
in automobiles, airplanes, diesel-electric locomo- 
tives and ships, and special industrial heating 
processes.” 

“With these factors in mind,” Rhea declared, 
“there is every reason to expect that natural pe- 
troleum fuels will in the more distant future be 
replaced by synthetic fuels and petroleum products 
from oil shale. Also, undoubtedly there will be 
marked changes in the use of natural petroleum 
products.” 

He pointed out that there is sufficient oil shale 
and coal in the U. S. to provide the equivalent of 
two billion barrels of crude oil a year for at least 
1000 years. 

The manufacturing of synthetic fuels from coal 
or natural gas by the thermal-mechanical process 
will, he said, require staggering amounts of elec- 
trical, as well as mechanical, power. “A program 
of two billion barrels of liquid fuel from coal a 
year would require 700 billion horsepower hours 
per year to produce, a considerable portion of 
which would be electric power.” This quantity of 
power, he said, is almost twice that now generated 
by electric utilities in a year’s time. 

Electric motors, Rhea said, now drive pumps 
on something less than half of the nation’s 90,000 
miles of crude and products pipe lines, but he 
added that almost 90 percent of all new lines are 
being electrified. Refineries, likewise, are being 
increasingly electrified, the consumption of elec- 
tric energy having risen from 1 kwh. per barrel 
in 1920 to about 3.5 kwh. per barrel at the present 
time. As petroleum products become increasingly 
valuable, more energy per barrel will be expended 
on them to refine them more highly, he thought. 





@ A complete, permanent city set up by 
Brown & Root on Guam Island. Constructed 
to meet rigid gove I req . 
this community poses every problem of 
construction and development. When com- 
pleted, it will stand as an achievement of 
overall pl g and P 
covering every phase of the operation 








@ Shell Oil Company's TXL Gasoline 
Plant near Odessa, Texas. This is a prime 
example of Brown & Root's flexibility in 
meeting the demands of a client's changing 
conditions. The original contract called for 
@ 30,000 mcf gasoline plant. During plant 
construction the mcf was revised to 45,000 
Shortly after completion, the throughput 
demands were raised to 90,000 mcf 
triple the original requirements! Farsighted 
planning by Brown & Root engineers 
allowed continuous plant operation while 
this tremendous project wos effected 


@ Spanning more than three miles of 
lovisiana lowlands, construction of this 
“Brown-Bilt” trestle required specialized 
equipment designed to combat the unstabil- 
ity of swompy soil prevalent in Lovisianc 
floodways. Reinforced concrete, set on 
675,500 lineal feet of piling, assured an 
engineered travelway of staunch stability 

@ complete Brown & Root project 
fulfilling the maximum requirements of 
client specification. 


@ Offshore drilling. Derrick foundation 
constructed by Brown & Root Marine 
Operators, Inc., for a drilling operation far 
out in the Gulf of Mexico. “Brown-Bilt” in 
six fathoms of open water, its crown block 
towers 237 feet above the floor of the 
turbulent Gulf. It must withstand not only 
storms of hurricane strength but also the 
rigors of heavyweight rotary drilling 


operation. 


BROWN & ROOT, Inc. “*péncets-Constuaces 


8OoOK 3 nh OUS T'ON ae TEXAS 


CABLE ADDRESS — BROWNBILT 
Associate Componies:— BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 


~8iLT 


sealer 
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Khea said electric power will play “an ever in 
creasing role” in the petroleum industry as the 
natural petroleum products become more valuable 
“Such electric power,” he declared, “can be based 
on coal, thereby saving even more precious petro 


leum products.” 


\ ALTON JONES, president of Cities Serv- 


ice Company, as should be every thoughtful Amer 
ican, is concerned with the rising cost of govern 
ment and, concurrently, the increasing tax rate 

In a recent issue of Service, 


‘Beware the Mr. Jones states facts and 


views that should be of in 
” 
ides of March ree 


terest to every 
who would see our country 
move forward and our standard of living improve 
“This nation, alone of all the nations of the 
world, has had from the beginning an expanding 
economy, a condition where everyone grows be 
cause he is active and prosperous,” Mr. Jones 
points out. “It was blessed with low government 
expenses, which left money in pockets to take 
risks on new industries, which alone provide such 
expansion. In the 30-year period from 1900 to 1930, 
100 billion of such savings developed industries 
which did not exist in 1900. Eighteen of these new 
industries, such as aviation, plastics, electric appli 
iles, radio, accounted for 40 percent 
tal jobs in 1930! 
possible because in 1900 only 5 pet 
incomes of all of us went to state, 
ind federal governments as taxes. Today 
35 percent which, after the nation’s bare liv 
met, leaves little or nothing 
terpri 
ish to continue the upward curve of 
standard of living, we must reduce 
thus assure the availability of capital 
expansion. There are two things the citizen 
do just now toward that end: 1) get behind 
plan that looks to greater economy and elfi 
ciency of present governmental activities; and 2) 
put every new legislative proposal to this test: Is 
it something government should do? Is it in the 
rht zone, where cost is excessive and bureau 


s 


twill 


m inefficient? Is it a proper activity 


overnment but which might be postponed until 


mm recovery drain upon us is over 


f any of us is mn doubt as to what governme! 


great statesman, 


should do, here is a detinition by a 
\braham Lincoln 

jitimate object of qovernment is to do for a 

people whatever they need to have done, 


" 
at ali, or cannot 


Se in their separate and individual capacities. In 
all that the people individually can do as well for 
themse¢ the government ought not to interfere 
“The Ides of March saw the passing of Caesar 
and the greatness that was Rome; we should see 
to it that our Ides of March does not terminate our 
famed expanding economy and thus frustrate the 


\merican dream of getting on and up in the world 


Ok Progress Week activities were outlined re- 
cently at a meeting of the Oil Industry Informa- 
tion Committee and while these particular words 
are being written for the purpose of reviewing the 

plans, principally they are 


intended to urge local 


‘*Now Is the 


- groups not to delay too 
Time for—,’’ Etc. 


long their own arrange 
ments. The success of the 
endeavor, expanded from a “day” in 1948 to a full 
“week” this year, depends almost entirely upon 
the aggressiveness of oil industry leaders in each 
community. And a sure sign of this aggressive 
ness is an early start and careful, enthusiastic 
planning 
The event, as heretofore announced, will be 
localized through OIIC district committees and 
associations. Booklets, leaflets, radio broadcasts, 
speeches and similar material will reach commun 
ty groups early in September. And even before 
that there will be a manual pointing out the many 
possibilities for community activity and participa 
on 
Che objectives for Oil Progress Week are to be 
1) To increase public confidence in the oil in 
dustry by developing a broader base of publi 
knowledge of the progressiveness and good 
citizenship of the oil industry 
lo strengthen the relationships between the 
oil industry and the communities of America; 
To present facts to the public to enable it 
to refute invalid criticisms of the industry 
In addition to Oil Progress Week plans, OIIC 
its recent meeting said there would be ready 
shortly a presentation for use in meetings of oil 
company employes, one that will tell employes of 
the public relations problems faced by their indus 
try and how best to meet them. A similar presenta 
tion 1s being prepared for dealers who thus would 
be armed with facts about the industry in order 
that they may discuss them intelligently, with 
their customers particularly 
These are all worthwhile avenues of approach 
and if everyone connected with the oil industry 
will lend a hand, then 1949 progress in solving thes 


publi relations problems should be quite noteworthy 





At right: Diagrammatic sketch o 


liquid-liquid extraction column 











Tre Vulcan baffle-type liquid-liquid extractor consists of a 
vertical column packed with a series of horizontal baffles. The 
turbulent region at the edge of each baffle serves to remix 
the liquids between stages. Either phase may be the continuous 
phase. Each baffle is made horizontal and flat by the use of 
adjustable spacer posts. 


This equipment has been highly successful in the organic 
chemical industry and it is equally suitable for hydrocarbon 
separations. Each new appli- 
cation is carefully checked 


in the Vulcan laboratories PILOT PLANT 
to assure economical design 

and to permit performance 

guarantees. 


PROCESS DESIGN 
These extractors are avail- 


~ able in all corrosion resistant 


materials and in diameters 
to ten feet. MECHANICAL DESIGN 
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JOHN W. BOATWRIGHT 


General Manager 
Distribution Economics 


Department 
Standard Oil Company (Indiana) 


= 
HE future business outlook of all of 
us is subject to great uncertainty unless 
we all be vigilant in advocacy of, and 
defense of, the tree enterprise system 

The economic outlook for petroleum 
products has changed drastically during 
the past year and today as we look at 
the supply, demand and stock situation, 
obvious that the industry has re- 
established conditions comparable with 
those prior to the war. Only today it 
operates at a level approximately 1,300,- 
000 barrels daily higher 
competition 
continue to exist in our industry. Com- 
petition for the buyer’s dollar within 
the units of the oil industry, and among 
all industries, will characterize the year 
1949. Now that a large part of accu- 
mulated demand has been satiated, we 
return to an economy where production 
will be geared largely to current use as 
reflected by normal wear and deprecia- 
tion, and that necessary for an expand- 
ing population or an expanding standard 
of living of the population 

As to the demand, supply and stock 
conditions of our industry, the only safe 
answer about the future is to say that 
we shall have to watch and see what 


it 1s 


Intense exists and will 





Dr. Boatwright, born in Kansas in 
1903, has been with Standard Oil 
Company (indiana) since 1932 and 
since 1937 has been head of sales 
research. All this time he has been 
engaged in the analysis of economic 
problems of the oil industry for the 
company and, during the war, for 
District i and nati | ittees on 
economic problems. He gave the ac- 
companying address before the an- 
nual meeting of the Consumers Co- 
operative Association late last month. 

Dr. Boatwright for a number of 
yeors was industrial examiner for 
the Federal Trade Commission and 
for a period also served on the fac- 
ulty at Northwestern. it was at this 
school where he received his doctor- 
ate in 1932. His M.A. (1929) was 
from the American University, Wash- 
ington, D. C. 
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develops. If we that polit- 
ical and will not 
result in a marked deviation from those 
that have characterized the economy in 
the past two years, here is my evaluation 
of the outlook 

The demand for gasoline by the end 
of 1949 will probably reflect a consump- 
tion rate averaging between 5 and 6 per- 
cent over 1948, this increase origimating 
predominately from passenger cars. Agri 
culture demand will remain near the 1948 
level. Commercial consumption will be 
slightly below last year because of a 
slow but persistent decline in business 
activities throughout the remainder of 
the year 

The tractor consumption of petroleum 
should remain at or near the 1948 levels 
with gasoline continuing by far the most 
heavily demanded fuel for this use. Some 
strides have been made in diesel power 
for tractors, but in the Mid-west section 
of the country, gasoline-powered tractors 
constitute approximately 90 percent of 
the total tractors in use. With the return 
of gasoline to an abundant supply and 
intensive competition among the sup- 
pliers, it is likely that the consumption 
of tractor fuels other than gasoline and 
diesel fuel, will decline even further dur- 
ing the year 

Stocks of gasoline plus industry 
capacity to replace such stocks indicate 
an adequacy in throughout the 
nation 


may assume 


social developments 


sight 


Kerosine and No. 1 

Stocks of kerosine and No. 1 burning 
oil and light diesel fuel during the past 
six months appeared definitely on the 
high side and were not depleted accord 
ing to normal seasonal experience due 
to the mild winter east of the Mississippi 

iver 

There probably will be a 9-to-10 per- 
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cent increase im consumption ot kerosine 
and No. 1 for 1949, This increase will be 
achieved notwithstanding a demand in 
the first four months that was about 12 
percent below the corresponding period 
of 1948. The will result from 
additional installations of space heaters 
and provided we have normal weather in 
the fourth quarter. Full supply require- 
ments throughout the year and in all 
sections of the country are anticipated 


Distillate Demand 

The demand for distillates for the 
first four months of the year is off 
approximately 3 percent. This probably 
is due to reduced consumption and de- 
layed buying incident to inventory 
depletions by consumers and secondary 
distributors 

The Bureau of Mines “demand” does 
not reflect actual rate of consumption 
for short time periods, but is in fact only 
the shipments from refineries and 
terminals. We all know there has been 
delayed buying. We hope that there has 
not been an over-correction of inven- 
tories on the part of some large con- 
sumers, which action will place in 
jeopardy their requirements for the 
future. Such a situation could develop 
Delayed buying inevitably throws the 
entire problem of inventories against 
future needs on the oil industry 
Whether adequate tankage exists to per- 
form that function for the total economy 
is questionable 

When the buyers re-enter the market 
to insure future needs, as additional fuel 
oil burners are installed, and if the 
fourth quarter of the year represents 
normal weather conditions, it would be 
my expectation that requirements for 
distillates in 1949 would be approximate 
ly 10 percent higher than last year’s con- 
sumption, Current stocks are high for 
this time of the year. Industry has the 


increase 
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YOU 
GET 
ALL 


with the 


BELFIELD “700” 


Diaphragm Control Valve 


Advanced Design 


Proved Quality 


Nationwide Service 


worios 
LaReGcest 
ORGANIZATION 
FOR ADVANCED 
INSTRUMENTATION 
AND CONTROL 


Such attractions as Premolded Neoprene Diaphragm with Roll- 
ing Action... Pivot-Mounted Inner Plate and Cradle-Mounted 
Upper Spring Flange . . . Duplex Bearings for Stem . . . One- 
Piece Bonnet ... Top and Bottom-Guided Disc... all in 


addition to the usual features you expect in a fine vaive. 


The kind of quality that provides enduring reliability with a 
minimum of maintenance ... the result of more than 100 years 
of experience with the right design, the nght material, the right 


specihcation for each and every job 


Every Belfield Valve is backed by the entire Minneapolis- 
Honeywell network of branch offices and factory-trained held 


engineers, as near to you as your phone. 


mone aving factiitie . today 


vrite for your copy of Bulletin 700-1 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BELFIELD VALVE DIVISION 
443 N. Broad St., Philadelphia 23, Pa. 


Offices in principal cities of the United States, Canoda and throughout the world 
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to produce substantial 


quanti- 
ties above 


. 
Trends of Operations and Changes in Stocks 
present levels here are Figures on crude stocks are from Bureau 
belief that the can Petroleum Institute weekly 
meet all needs 


grounds for industry 


throughout the 
nation, but it will have 


on storage duri 


If large users 


entire 
to have some 
ig the next four 


of Mines weekly reports; al! others from American 


reports, which are estimates on Bureau of Mines basis 
(All figures in thousands of barrels—add 000) 

aid 

months Crude Ol Residual Fuel 
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connie satel , ere for the | industry during 1949 ticular supplying company in a better 
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! < tar condit1 Ss, anv on 
product the Se wares a ay , the quality of pr 
; entire altore 
crude , ocuring and maintaining brand 
, outlook abso - ~ 
red ‘ ication associated with quality 
leviations , 


n incident t gh sales promot 


made at the Association 
beginnir 


Seth 


industry under 
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on and advertisir 


gration 1s an ntial 
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three Gillette Capital Requirements 
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petroleum 

emberment of the ee 
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n untol 
es detrimenta 
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stemn 


require 


industry 


aced in je 
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stics wil 


eve 


ififered as being 


become the 


absence 


Advantages of Integration 


take full 


centering 


the Supreme 


d questi 





decided that individual and inde- 
pendent simultaneous use by several 
supplying companies of a basing point 
lelivered pricing system is also unlawful, 
was not charged 
Supreme 
divided four to 
issues involved 
ourt of the 
prin 


ently 


even when conspiracy 


This case carried to the 
Court 
tour 
Hence, even the 
land could not 
iples of the law 


was 
which recently 
mecerning he 
Supreme ( 
clearly the 
were applicable 


decide 
that 
to legal and illegal pricing systems 


Effect of Court Ruling 

If prohibition of freight absorption 
becomes the binding law of the land, will 
major segment of the petroleum 

industry have to seek new plant 
prices so low at its 
supply that it can 
disadvantageous 
mill price on all 
low enough to reach freight 
territories im many cases 
Phere be a general 
exodus from the petroleum industry im 
remote from consumption 
sections of the country 
adequate supply. Either 
will have to pay the 
the actual shipping 
tempt to find another 
uusly located freight 
may equal the 


not a 


1 
1oca- 


st > of 
still ship o freight 
territories b 
shipments 
lisadvantage 


may be ruinous may 


dvantage 
his costs 

competitor 

nsideration here 


rhe 


the buyer is 


major ¢ 
denied the 
supply under the current 
FTC. When a buyer is 
lenied a free choice of supply, then in 
a supplier in a particular area 
as a monopoly or has greater monopol 
stic power in a given market than he 
had before. If this thought be accepted, 
industry stagnation will be the inevitable 


free cho 
is source of 
thinking of the 


evitably 


nsequence 

Naturally, petroleum products are tre- 
mendously affected by general business 
miditions, and if deductions be 
price confusion or a complete 
clarification of the confusing issues by 
adoption of the concepts of the FTC 
will be adequate to modify greatly any 

estimate of the 1949 demand 
3) A third major uncertainly involves 
against Standard Oil Com 
(Indiana) which markets a pre 
! ance of its output through its own 
tacilities but does, however, have a few 
»bbers. FTC brought suit under the 
y»binson-Patman act asking Standard 
justity the differences in its price 
granting a functional dis 
and the price 
directly 
basis of 


these 


rrect, 


a test case 


received 
unt ft 


1 
eceived 1 marketing 


after 


through service ations, on a 
rving the 
hirst 
were 


the differen il ‘ S¢ 
idard’s 


Prohibition to Competition 


the npany 


claime 


grantes 


Refinery Hourly Workers 
Rate High in Wage Levels 


Average hourly earnings of petroleum 
refinery workers are third highest in 
American industry, a special survey by 
the Bureau of Labor Statistics revealed 
last month. Earnings of coal miners and 
the mechanical employes of newspapers 
magazines are the only ones that 
exceeded those of refinery workers as 
t September, 1948 

The study included 122 refineries with 
more than 100,000 employes, the bureau 
explained. Complete findings will be 
made available shortly 


and 


Earnings were, on the average, high- 
est in the Great Lakes region and lowest 
in the Middle West. Refineries located in 
large cities paid higher rates for com- 
parable jobs than those in small com- 
munities and plants with 500 workers or 
over had a wage level than 
smaller units 

Straight-time 


higher 


average hourly earnings 


either direct or through jobbers—one or 
the other, but not both in the same area 

then you may depend upon another 
major series of economic consequences 
being set in motion, And if that applies 
to the oil industry, will it also not apply 
to the other industries? Again, the buyer 
has been denied the right to select his 
source of supply 

It is most difficult to impress upon 
some people’s minds that this mixed 
form of distribution results in competi- 
tion of the highest order. It is physically 
impossible to protect each and every 
one of these various channels of distri- 
bution against being hurt and still pre- 
serve competition. And competition in a 
free enterprise economy is the basic 
principle upon which our social and 
economic growth has been predicated 

Our third point of defense was predi- 
cated upon cost justification. There is 
no need to elaborate the point of getting 
accountants to agree on classifica- 
tions. We found, as any of you will find 
undoubtedly in the future, that this led 
only to confusion and_ conflicting 
opinions 

If the entire segment of middlemen 
distributors are thrown into jeopardy 
no one can foresee all of the economic 
consequences, But be it a stock company 
or a cooperative distributor in a par- 
ticular community, he is going to face 
same new and major problems both con- 
cerning his future supply and _ his 
freedom to do business in the way in 
which he is accustomed and under the 
system within which he has built his 


cost 


rganization 
These uncertainties are of vital in- 
terest to all of us. So business men are 
urged to look into them and determine 
the effects they will have on their future 
operations. If those effects as evaluated, 
upon careful study and consideration, are 
detrimental, you should so state to your 
l representative. If those effects, 
icted upon equally careful study 
and evaluation, are termed advantageous 
to you in your activities as a cooperative 
association, then in like manner 
state. It is to be hoped 
ontinue to live in a 
ich the rules of conduct 
lesigned by its people and that 
atic principles will be the means 
we solve our problems 


iying 
u should so 
we may 


for the refinery group were $1.78 an 
hour and about three-fourths of the em- 
ployes studied earned between $1.50 and 
$2.10 an hour. Laborers averaged $1.42 
hourly with occupational averages rang- 
ing up to $2.18 for stillmen operating 
continuous units. Two dollars per hour 
was the average for skilled maintenance 
workers 

Nearly all companies had type 
of insurance and pension plans and in 
addition had liberal vacation, sick leave 
and paid holiday practices. More than 
70 of the 122 plants had provisions in 
effect for payment of old age pensions 


some 


European Plant Expansion 
Details Are Expected Soon 


Assessment of individual Marshall 
Plan countries and companies are being 
made and it is expected that Economic 
Cooperation Administration shortly will 
be in position to commence financing 
of some European refinery projects. A 
66-million-ton program was originally 
proposed by the countries, this capacity 
figure being an increase of some 50 per- 
cent over the ECA proposed 42 million 
ton level 

Review of the requests is being made 
by O. P. Cottrell, formerly of The 
Texas Company and Will Dodge who 
are sfudying project applications, 

ECA advised Marshall Plan countries 
some time ago it is willing to under- 
write projects on an initial basis calling 
for total! European refining capacity of 
42 million tons annually by 1952. This 
would include projects scheduled for 
private financing by American com- 
panies or to be built with free dollars 
by European companies 


Refiner’s Margin Drops 
Sharply in Six Months 


The refiner’s margin or _ spread 
dropped 35 cents per barrel or some 30 
percent between October, 1948 and 
April, 1949, according to figures an- 
nounced last month by the Independent 
Petroleum Association of America 
which pointed especially to the squeeze 
of small, non-integrated companies. It 
was a matter of having been caught 
between declining prices for products 
and a fairly steady market for crude 

Weighted average prices for gasoline, 
kerosine, light fuel and heavy fuel were 
compiled for the nation’s nine principal 
refinery markets and compared with 
crude prices for eight of the principal 
producing areas. It was felt that the 
weighted price of these four chief re- 
finery products would reflect accurately 
the whole situation 

In October, 1948 the refiner’s margin 
was $1.15 per barrel, crude averaging 
$2.59 and the product average $3.74 
Chis spread had dwindled to 80 cents in 
April, the two averages being $2.56 and 
$3.36. This’ was the lowest 1943 
when it began a gradual climb from 78 
cents per barrel 


Conoco Safety Mark 


Continental Oil Company’s entire or- 
ganization in an unbroken period during 
most of March and April chalked up an 
unbroken period of 2,301,246 employe 
hours without lost time from injury. The 
established with 8558 en 
company’s payrolls 


since 


mark was 
' 
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YOU CAN'T AFFORD 


i ; TO BE WITHOUT 


Just off the Press 







SEND FOR 
YOUR COPY 





PROCESS ADAPTED 
PTectae Barer, | 
¢ TOP-ENTERING « 





Mixco Heavy Duty Turbine Agitators (for open or closed tanks) gs SEND IN THIS COUPON NOW! 


are delivered as a complete packaged unit ready to install and run. MIXING EQUIPMENT CO., INC. 


1. Remove from shipping case (no loose parts). B04 Garson Avenve, Rochester, New York 


? 


2. Lower onto tank, bolt into place (no welding—self supporting). Please send me your new bulletin 8-89 


3. Connect current and start operating. Name 


Read about how a single time and labor saving Mixco can be used Tite 


Address ........... 


MIXING EQUIPMENT CO., INC. 


1064 Garson Avenue, Rochester, New York 


City .. 


in a variety of installations. It’s all contained in new bulletin B-89. t 








If you buy anything at all 


x 
~ 


jor refineries, natural gasoline 


or petrochemical plants 


THIS BOOK 
WILL MAKE 
YOUR BUYING JOB EASIER 


OOF rAra <wamMm2z—TIimMy 


Published by 
PETROLEUM REFINER 


No matter what your needs may be .. . no matter where your operations 
may be located, you'll save time day or night when you look it up first 
in The Refinery Catalog. The current 16th Edition contains the com- 
plete or condensed catalogs of 330 companies, the kind of factual infor- 
mation you need to compare and select, specify and buy equipment, 


materials and services. 
REFINERY MEN WRITE WHY THEY USE THE REFINERY CATALOG 


¢ Gasket Con The Refinery Catalog is a very helpful aid i 
would not ing manufacturers of special equipment 
dium of Process Engineer 
Coal Gasification Project, Pennsylvania 
Refinery Catalog con 


tion which we 
Superintendent, Petrox 
Major Oil ¢ ym pany 


In England The Refinery Catalog : 
ind more valuable as many oil companies ar 
American items of equipment and standards.’ 
t Partner, Process Plant 
Plant Superintendent Engineering and Constructir 
Ma tefinery, Ol London, England 


Join with these and thousands of other buyers who prefer to use The Refinery 
Catalog to any other means of cataloging. Next time you discuss or order 
equipment and materials refer to The Refinery Catalog. It’s cross- 


indexed by companies and kinds of products for your convenience. 


” REFINERY CATALOG 


FOR PETROLEUM REFINING, NATURAL GASOLINE AND PETROCHEMICAL PLANT BUYERS 
P.O. Box 2608 ¢ Houston ¢ U.S.A. 


NEW YORK e CLEVELAND @ CHICAGO @ TULSA @ LOS ANGELES @® LONDON 


/ iy | ti > \ 








REFINERY and 
Other PLANT CONSTRUCTION 


[he tabulation presented each month under the 
heading “Refinery and Other Plant Construction” 
represents a continuing check of the building pro 
that is in progress in the refining, natural 
gasoline and petrochemical industry. Since August, 
1947, it has appeared as an exclusive feature in 
PeTROLEUM REFINER and it has proved a valuable aid 


gram 


Petroleum Refiner’s exclusive feature 

which, in boxscore form, presents a quick 

picture of the tremendous amount of 

plant construction work that is in progress 

or projected by oil and other companies 
in all sections of the world. 


Companies whose projects are not listed or readers 
who know of projects not listed are urged to: 1) send 
in data on such units as called for by column headings ; 
2) furnish details which are missing in any item in the 
current tabulation, and 3) report from time to time on the 
progress of these projects Address, Editor, PETROLEUM 
ReFINER, Box 2608, Houston 1, Texas. Cooperation 


and guide to 


COMPANY 


our readers, 


Plant Site 


Estimated 
Cost 


together with suggestions are very much appreciated 


Probable 
Completion 


Engineering 


Contractor 





EAST 
*E. I. DuPont 


Easo Standard Onl 
Faso Standard Onl 


Esso Standard Ou 
Easo Standard Oi! C« 
Easo Standard Oil Co 


Freeport Sulphur ( 
Gulf Oil Corp 


Socony - Vacuum Oil 
Co., Inc 
Socony- um 


Socony- uum 
Socony-Vacuum 
Socony-Vacuum 


Socony-Vacuum 
Oil Co., Ine 

L. Sonneborn Sons, 
Ine 

Sun Oil Co 

Sun Oil Co. 

The Texas ( 


The Texas Co 


Oil Co 
US. Dept. of Interior 


MID-CONTINENT 
Ashland Oil & Refining 
Co 
The Carter Oil Co 


Champlin Refining ( 
Champlin Refining Cc 
Cities Service Oil Co 


Cooperative Refinery 
Association 

Cooperative Refinery 
Assoc 

Continental Oil ( 


Dewese (hl Cc 
The Globe Oil & 
Refining C« 
Gulf Ol t 

Gulf Refg 
Gulf Refg 
Gulf Refg 


Gulf Refg 


1949 


Parkersburg, 
1 

Linden, NJ 
Linden, N.J 
Payonne, NJ 
Linden, N.J 
Bayonne, N.J 
Westville, NJ 
Philadelphia, Pa 
Paulsboro, NJ 
Paulsboro, NJ 
Paulsboro, N.J 
Paulsboro, NJ 
Paulsboro, NJ 
Paulsboro, NJ 
Petrolia, Pa 
Marcus Hook, Pa 


Marcus Hook 
Beacon, N 


Westville, NJ 


Bayonne, N J 


Bruceton, Pa 


Canton, Obic 
McKamie, Ark 
i, Oklahoma 


Enid, Oklahoma 
Chicago, Il 


Weston, Obi 
Lemont, Ill 
Kiefer, Okla. 
Toledo, Obio 
Toldeo, Ohix 
Cincinnati, Obx 


Cincinnati, Obix 


Tetrafluoroethy- 
lene Resin Plant 
Vac pipe still 
Cat. Crack, 
Light Ends 
Dewaxing 
Steam Boiler 
Steam Boilers 


Sulfur Recovery 
Plant 

Topping and 
facuum Unit 

Crude, Dist. 


nit 
Propane Deas- 
phalting 
Furfural Refg 
MEK Dewaxing 
Clay Contact 


it 
Light Oil Treat- 
ing Plant 
Enlarge Anti- 
Pollution 
Wax 
Comp. & Pkg 
“xpand Re- 
search Labs. 


New Refinery 


Furfural Refin- 
ing Unit 
Fiscber-Tropech 
Pilot Plant 
Coal-to-gaso- 
line synthems 


Ref. Modernisa- 
tion 

Preasure Main- 
tenance Unit 
Crude Unit 

Cat Poly Unit 
Compounding & 
Grease Plant 
Dewaxing 


Modernise 
line Plant 
Crude Dist. Unit 


Lube Filtering 
Unit 


Cat. Cracker 
Unit 

Expand Gasoline 
Plant 


Fluid Cat. Crk 
Poly Unit 
Fluid Cat 
Cracker Unit 
Poly Unit 


49,000 bbls 
41,000 bbis. 


7,500 bbis 
260,000 Ibe. br 
400,000 Ibs. hr 
40 tons 
30,000 bbis 
19,500 bbis 
5,950 bbis 
4,450 bbis 
2,050 bbis 
3,000 bbis 


28,000 bbis 


40,000 bbis 


1-2 bbis 


38,000 mef 
450 bbls 

1,200 bbis. 
2,200 bbis. 
20,000 bbis 
30,000 bbis 
250 bbis 

6,000 bbis 
14,500 mef 
15,500 bbls 
5,000 bbis 
15,500 bbis. 


5,000 bbls 


$400,000 


$150,000 


$600,000 
$200,000 
$4 milhor 
$1.5 milhior 


$900,000 


$15,000 


$1 millon 
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nder Constr 


Inder Constr. 
Inder Constr 


Inder Constr 
Inder Corstr 
nder Constr 
Contracted 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Designing 
Designing 
Under Constr 
Under Constr 


Under Constr. 
Under Constr 


nder Constr 


nder Constr 


nder Constr. 
nder Constr 
nder Constr 
nder Constr 


nder Constr 


‘ontracted 


Under Constr 
Under Constr 
Buying Material 
Under Constr. 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


Summer, 1950 


2nd Qtr., 1949 
3rd Qtr., 1949 


Ist Qtr., 1950 


2nd Qtr., 1949 
2nd Qtr., 1950 


Nov., 1949 
Mid 1949 
Mid 1949 Juik 
Mid 1949 


Mid 1949 
Late 1949 


Texaco 
Texaco 
Mid 1949 

Middle 1949 

July, 1949 


August, 1949 
Jan., 1950 


July, 1949 


Completed Texaco 


1949 


Middle 1949 
July, 1949 
Fall, 1949 
Fall, 1949 
Late 1949 
3rd Quarter, 
1949 
Completed 
Oct., 1949 


Summer, 19 


Jan. 1, 1950 


Sept., 1949 
Aug., 1949 
Oct., 1949 


Sept., 1949 


8.0.D. & Braun 
8.0.D., Braun 
Badger 

8. 0. D. 

8. 0. D., Day & 
Zimmermann 


Lummus, Badger 
Badger 
Badger 
Badger 
Badger 
Badger 
Badger 


Chemical 
Constr. Co. 
Staff 
Staff, Lindsay 
Voorhees, Walk- 
er, Foley & 
Smitb 
Foster-Wheeler, 
Jackson-More- 
land, Kellogg 
Pritchard 


Staff 


J. & L. Constr 
Koch 

Koch 
Sumner-Sollitt 
Process Eng 
U.0.P., Staff 
Bechtel 

Staff 


U.O.P 


Kellogg 
Kellogg 
Kellogg 


Kellogg 


Badger 

8. O. D., Day & 
Zimmermann 

Girdler 
Lummus 
Badger 

Badger 

Badger 

Badger 

Badger 

Badger 

Morris Knowles 
& Co. 


Staff 
W. W. Lindsay 


Foster-Wheeler, 
Kellogg 


Pritchard 


Blaw-Knox Co 


Cat. Constr 
J. & L. Cons 
Staff 

Staff 
Sumner-Sollitt 
Process Eng 
Staff 

Bechtel 


Staff 


Kellogg 
Kellogg 
Kellogg 


Kellogg 














15 years wi:hout a shut- 
down because of lubrication! 
That amazing record of mod- 
ern steam turbine operation 
is just one example of how 
PARAMINS-improved lubri- 
cants are constantly setting 
new performance records for 


modern industrial machinery. 


ENJAY PARAMINS additives 
are developed...and con- 
stantly improved. . .in Amer- 
ica’s largest, most modern 


petroleum laboratories. 





Proved PARAMINS mean improved oils and fuels | PARAMINS 





PARATONE—for improved viscosity index. PARAFLOW—for lower stable pour. PARATAC— 
ENJAY COMPANY, INC. 


for tacky oils and greases. PARAPOID—for E. P. gear oils. PARANOX —for oxidation inhibition 15 West 51st Street 
s ree 
ond detergency. PARASHEEN —for better appearance. PARADYNE— for improved gasoline. New York 19, New York 


T 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost States Completion Licenser Engineering Contractor 





Lion Oil Co E] Dorado, Ark. | E | 570 toms $3.5 million Completed Chem. Constr. | Chem. Constr. 
Lion Oil Co E] Dorado, Ark. 300 tons $1 millon Under Constr. Sept., 1949 Chem. Constr. Chem. Constr 


n 
Lion Oil Co. El Dorado, Ark f 380 tons $750,000 Under Constr. Sept., 1949 Chem. Constr Chem. Constr. 
Blaw-Knor 
M. F. A. Oil Co. Chanute, Kans. | Desulfurization | 1,000 bbis $75,000 Under Constr. Sept., 1949 Phillips Koch Staff 
Magnolia Pet. Co. Grant County, Gasoline Plant 100,000 mef Under Constr Nov., 1949 Staff, Walco Walco 
Kans.,(Hickok) 
Magnolia Pet. Co. Grady County, | Pressure Main- | 35,750 mef Under Constr Dec., 1949 Staff, Constr Service Co 
Oklaboma tenance & 
Cycling 
Magnolia Petroleum | Stephens Gasoline Plant | 30,000 mef Under Constr March, 1949 Staff J. & L J. & L. Constr 
Co. County, Okla. Constr 
Bead Comparative Cushing, Okla. | Cat. Poly Unit | 200 bbls. Authorised Early 1950 Ref. Eng., U.O.P 
le 


Whol 


Ohio Oil Co Robinson, Ill Vae. Unit Cat. 27,500 bbis. $15 million Under Constr. Mid 1950 J McKee McKee, Pritch- 
Crack, © ard 


Blue Island, Ill. » V $400,000 Under Constr Last Quarter, Houdry Houdry Clarke 
J 1949 


Peteo Corp. 


ys 

*Petroleum Specialties,, Flatrock, Mich Additional $85,000 Under Constr July, 1949 

Ine Tankage 
Phillipe Pet. Co. KansasCy, Kans.) Cat. Crack ly J ~ 1949 Braun 
Phillipe Pet. Co. KansasCy, Kans. Cat. Poly J Y . Braun 
Phillips Pet. Co. Guymon, Okla. | Absorption Plant J Y 
The Pure Oil Co. Toledo, Ohio Revamping Under Constr Ist Qtr., 1949 Cat. Constr 

Crude Reform- 
ing Units 

RJ one & Refining Princeton, Ind. | Electric Desalter . $15,000 Completed State Eng. State Eng 


Ce 
Rock island Refg.Corp.| Rock Island, Ind.| Fluid Cat. Crk. " $1,200,000 Under Constr July, 1949 J U.O.P. Staff 
The Shallow Water — Water, | Reforming Unit ; $85,000 Under Constr Fall, 1949 Koch Eng. Koch Eng 
Refining Co. 
Skelly Oil Co. Eldorado, Kans. | Crude Dist. 35,000 bbis. $5-10 million Under Constr. Mid 1950 
Unit, Cat. Crk. 
Socony-Vacuum E. St. Louis, Tl. | Crude Distilla- 15,000 bbls Under Constr Aug., 1949 Bechtel, Staff Bechtel 


tuon 
Socony-Vacuum Oil East St. Louis, Thermal —_ 13,200 bbis Under Constr. Dec., 1949 Staff, Bechtel Bechtel 
Co. IIhoow ing, Reform: 
Visbreaker Us nit 
Socony- -Vacuum Oil East St. Louis, Tannin Solutiser 18,000 bbis Under Constr July, 1949 Staff, Bechtel Bechtel 


Co J 
Soseny- Vacuum Oil last St. y Under Constr Sept., 1949 Staff, Bechtel Bechtel 


Gusev. -Vacuum Oil 8,000 bbis Under Constr. Oct., 1949 Staff, Bechtel Eechtel 
‘0 
ary OU Co. Lima, Ohio F 76,000 gals $13 million Contracted 1951 : Lummus Lummus 
Refining Plant ’ 
Standard Oil Co. Lima, Ohio Cat. Cracking 16,000 bbis. $11 million Under Constr Late 1949 J McKee McKee 


Ohio 

Standard Oil Co. Lima, Ohio Crude Distl., 115,000 bbls. $5 million Authorised Mid 1950 c Kellogg Kellogg 
Ohio Coke 

Standard Oil Co., Lima, Ohio Selvent Dewax- 1,800 bbis. Fin- Authorised Mid 1950 Lummus Lummus 
Ohio ing Unit whed Products 

Standard Oil Co., Lima, Ohio Vacuum Unit 9,000 bbis. Authorised Mid 1950 Lummus 

10 

Standard Oil Co. Lima, Obio 800 bbis. Authorised Mid 1950 Lummus 

Ohio rphaluog Cen nit 

Sun Oil Co. Toledo, Ohio Cat. Crack, 30,000 bbis $16 million Under Constr. Jan., 1950 Houdry Yat. Cat. Constr 

Crude Dist. ‘onstr., Process 


Vae., Poly 
Sun Oil Co Toledo, Ohio Anti-Pollution 600,000 Completed s Cat. Constr. 
The Texas Co W. Tulsa, Okla. | Expand, Mod- 30,000 bbls. Under Constr July 1, 1949 ellogg, - | Kel , Foster 
eranize Refinery y 1.0. i 
The Texas Co Lawrenceville, | Expand Re- 120,000 bbis Design Jan. 1, 1952 r -W . | Foster-Wheeler, 
Ibnow finery eR Kelloge 
Tide Woter Associated Houdnflow Unit 4,500 bbls. Contracted Houdry Process Eng 
Onl ( 
Us Dept of Interior. Louisiana, Mo 80 bbls $5 million Under Constr dee., 1949 Koppers 
coal 


West Cement Me- Caddo County, | Gas Injection 9000 mef $1 million Under Constr. July, 1949 Dresser 
drano Unit Oklahoma Facility : 

Wood River Oi) & Re Hartford, Il. Vaeuum Unit 15,000 bbis. 700,000 Under Constr August, 1949 c Staff 
fining Co., Ine. 

Wood River Oi! & Re-| Hartford, Ill. Fluid Cat. 7500 bbis. 2.5 milion Under Constr. Dee., 1949 J . Staff 
fining Co., Ine Cracker 


SOUTHWEST 
The Athatie Refining | Block 31, Crane | Gas Injection 8,320 mef Completed Hudson, Staff Hudson 
} , Plant 


County, Texas n 
The ‘ ‘alifornia Co Brookhaven, Cycling Plant 10,000 mef Designing 3rd Qtr., 1949 Hudson Hudson 


M iseise: : 

Barnadal! Oil Co. Placedo, Tes Compressor 2000 hp. $380,000 Under Constr July, 1949 Olsen Olsen 
Station 

Calumet Ref. Co Princeton, La. Oil 700 bbis. Under Constr 3rd Qtr., 1949 Staff Staff 


( os Hydroeol, Brownsville, 87,000 mef 26 million Under Constr Dec., 1949 Hydro-Res., Inc. McKee, Hydro- | McKee 
Texas exaco Res., Ine. 

nm r “hicago Corp. Carthage, Texas | Enlarge Gas Pit 210,000 mef $2 millon Completed Fish Eng. Fish Eng. 

Cit-Con Corp. Lake Charles, Lube t 6,000 bbls. $42 million Completed Texaco, Max B. | Max B Miller, Lummus, Max 
La Miller Lummus B. Miller 

Cities Service Oi] Co..| Pampa, Texas Gasoline Plant 18,000 mef Contracted 1949 Walco Walco 

Cities Service Ol Co. | ( a Field, Natural Gasoline 22,000 mef Planned Early, 1950 Fluor 

Wise Co., Tex nt 
St. Rose, La Lube Oil Blend- | 1500 bbis $750,000 Under Constr Late 1949 Day & Zimmer- Day & Zimmer 


*Cities Service Oil 
man 


(Company ing 
Claiborne Gasoline Lisbon, La. Enlarge Pipeline | 125,000 mef Under Constr August, 1949 
Cc Absorption 


Plant 
Continental Oil Co. Todd (Deep Gas Recovery 10,000 mef Under Constr. Sept., 1949 Ref. Maint 
Plant 


Field, Texas i) ‘ J ; . 
Cosden Pet. a Big Spring, Tex. Fluid Cat. Plant | 6,000 bbis $2 million Under Constr Nov., 1949 i ‘ Ref. Eng 
e 


Houston, Tex Anhydrous Am- | 2100 tons $2.5 million Relocating Sept., 1949 Girdler Corp. Hercules Powder 
Army monia Facility monthly Yo. 

E. I. duPont de Victoria Tex Chemical I nter- Design Early 1951 Staff Stall 

Nemours Co., Ine mediates for 

Nylon 


Department of t 
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COMPANY 


Plant Site 


REFINERY 


Project 


AND OTHER PLANT CONSTRUCTION (Continued) 


Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


Licenser 


Engineering 


Contracter 





Easo Standard (hl Co 
Faeo Standard Oil C« 


Ethy! Corp 
*Esso Standard (il ( 


Gulf Oil Corp 
Humble O&R Cx 


Humble O&R Cx 


Humble O&R Co. 
Humbe O&R Co 


Humbe O&R Co 
Humble O&R Co 
Humble O&R Co. 
Humble O4&R Co. 
Humble O&R Co 
Humble O&R Co 


Humble O4&R Ce 


a ( ompar 


Hutex Ol & Refining 
(x 


Jefferson Chem. Co 


*Jefflerson Chem. ( 
I 
Lone Star Gas 


Magnolia Pet. ( 


Midland Gasoline C« 

Monsanto Chemical 
( 

Pan American Refining 
Cory 

Pan American Refining 
Corr 

Panbandle Produe:ng 
& Refg. C 

Petrol Refining, Inc 

Philkpe Chemical ( 

Plymouth Oil Ce 

The Pure Oil 

Shamrock Oil & 
Gas ( 


Shamrock Oil & Gas 
( 


Shell ( 


n Minerals 


Tex. Natl. Gas 
& Shek-U rec 
Ou 

The Texas ( 


The Texas ( 
The Texas ( 


Th 


e Texas ( 


nted Gas ( 


dd Gas Pipe 


Baton Rouge, La 
Baton Rouge, La 
Baton Rouge, La 
Baton Rouge, La 


Crane, Texas 


Katy, Texas 


Conroe, Texas 
Heyser Field 
Texas 
Opelousas, La 
Pickton Field, 
Baytown, Texas 
Baytown, Texas 
Flour Bluff 
Field, Texas 
Imogene-Jour 
danton-Char- 
lotte Fiekis, 
Texas 
Thompeons, N 
Thompeons, § 
Thompeons 
Field, Texas 


Hardin, Tex 
Austin, Texas 
Port Neches, Tex 
Dallas, Texas 
Seehgson Fieki 
exas 
Conroe Fiekd 
Texas 


‘olumbia, Tenn 


Texas City 
Texas 


Texas City, Tex 


Wichita Falls, 


Etter 
Rankin, Texas 
Nederland, Tex 


Texas 


Denver ( 
Texas 
Midw 
biel 


Nkellyt 


Strattor 


Jameson Fieb 
Coke ( t 
Texas 


Light Ends Re- 


Facilities 
har a 
Shops 


Gasoline Plant 


Mfe 
Mes 


Add Propane, 
Abteorption, re- 
frigeration 

Gas Injection 
Plant 

Add Absorption 

Gas Comp 


Absorption Plant 


Pipe Stills 

Lube Extraction 

Compreamon 
Plant 

Compreamon 

Ateorption Pit 


Gas Compre 
sion Plant 


Additional Com 
pression Fa 
Fractionators 
for Solventa 
Central Research 
Facilities 
Increase Capac 


Hypersorption 
nt 


Gasoline and 
Cychng 


Enlarge Gaacline 
Plant 
Smoke Washing 


it 
Expand Chemical 
R hb Facil 
tee 
Revamping 
Crude Unit 
Cat. Cracker 


Crude Topping 
nite 

Anhydrous 
Ammonia 

Gas Compres- 
sion, Absorp 

Wax Fractions 
tie 

Increase Topping 
& Cracking 
Facihties 

Gas ompressor 
Unit 

Extend Acetone 


Chemical Plant 
Gasoline Plant 
Gasoline Plar 
Case 
asoline Plar 


ne Plar 


20,000 mef 


11,000 bbis 


40,000 mef 


Unehanged 


18,000 mef 


30,000 mef 
23,000 mef 


110,000 mef 
18,000 mef 
45,000 bbls. 
7,000 bbls 
12,500 mef 


26,000 mef 


18,500 mef 


0,000 met 


1,000 bbie 


60 mef 
70,000 mef 
Camnghead 
150,000 mef 
Cyeled 


100,000 gals 


1,500 bbie. 
50,000 bbls 
+70,000 tons 
70,000 mef 
200 bbls 


10,000 bbis 


200K) hr 
2000 hp 
60,000 mef 
30,000 mef 


30,000 mef 


$40 million 


$50,000 


750,000 


$1 million 


$5.3 million 


$544 million 


$300,000 


$500,000 


Under Constr. 
Under Constr 


Under Constr 


Under Constr 


Under Constr 


Under Constr 
Under Constr 
Under Constr. 
Under Constr 


Under Constr 


Under Constr 


Under Constr 
Under Constr. 
neer 


Design & E ng 


Under Constr 


Unde Constr 


Postponed 


Engineering 


Engineering 


Under Constr 
Under Constr 
Under Constr 


Under Constr 


Under Constr 
Under Constr 
Projected 

Under Constr 


Under Constr 


Under Constr 
Under Constr 
onstr 
onstr 


‘onstr 
‘onstr 


ng 
‘onstr 


Completed 
Completed 


Oct., 1949 
July, 1949 


July, 1949 
Oct., 1949 


Completed 


August, 1949 
Completed 

August, 1949 
July, 1949 
July, 1949 
Late 1949 
Completed 


1950 
Completed 


July, 1949 


July, 1949 
Sept. 1949 
1950 


1949 
Sept. 1946 


Dee., 1949 
Completed 


Post poned 


Late 1949 
March, 1950 
Completed 
July, 1949 
1949-50 
Sept., 1949 
3rd Qtr., 1949 


July, 1949 
July, 1949 
Ist qtr., 1950 
Early 1950 


Late 1949 


Early, 1949 
Fall, 1949 
Ist Qtr, 1949 
Jan., 1950 


Jan. 1, 1950 


1950 
950 


1 
August, 1949 


mpleted 
Late 1949 


Mg 
Oet., 1949 
August, 1949 


July, 1949 


Union Oil Co. 


U.P. 


Chem Constr 


Texaco 


U.OP. 


8.0.D., McKee 


Braun 


Stone & Webster 


Braun 
Braun 


Stearns- Roger 


Stearns- Roger 


Stearns-Roger 


Foster- Wheeler 


Kellogg 
Tellepaen 


Brown Eng 


Staff 
Staff 


Foster- Wheeler 


Hudson 


Gaso. Plant 
Staff 


Staff, H. K 
Ferguson 


Tellepsen 
VOP, J. &1 
Constr 

Rust. Eng 


Chem. Constr 


Lummus 


Staff 


Staff, Fluor 
Brown & Root 


Fluor 


Badger 
Brown & Root 


Stearns-Roger 


Pet. Eng 
Pritchard 


Tex. Natl. Gas 
Cory 


Foater-Wheeler 


Tellepeen 


Hudson 
Delta 


j > ~ 
leum Re finer 


McKee 
Braun 
Stone & Webst 
Sraun 
Braun, W. H 
Bowden 
Stearns Roger 
Stearns-Roger 
Stearns- Roger 
Belleo Ind 
Piping Co. 
n 
Fluor 
Foater-Wheeler 
Kellegg 
Tellepaen 
Hudson 


Brown Eng 


Foster- Wheeler 
Hudson 


Gaso. Plant 
Rust Eng. 


Staff, H. K 
Ferguson 


Tellepsen 

J. & L. Constr 
Rust. Eng 
Brown & Root 
Hudson 
Lummus 


Staff 


Staff 

Braun 

I 

Brown & Root 
Fluor 


J. & L. Constr 


Badger 
Brown & Root 
Siearns-Roger 


Pet. Eng 
Pritehard 


Tex. Natl. Gas 
Corp 


Foster- Wheeler 


Tellepeer 


Hudson 
Delta 








NATIONALS ANSWER... 
Kar Mee World. Petrolewm Needs 


\ 9 i 
i 











Since the company was established in 1926, National Tank has THESE NEW PRODUCTS 
devoted its services exclusively to the production end of the oil industry. WILL INCLUDE: 
National Tank Company is now in a position, through their greatly . 
increased modern facilities, to serve the industry in a much broader FRACTIONATING COLUMNS 
way. The new facilities will now permit the manufacture of much larger REFINERY COLUMNS 
and higher working pressure vessels for gasoline extraction, refining, DEBUTANIZERS 
gas processing, chemical processing and other lines, in addition to all BUBBLE TOWERS 


their present products. CHEMICAL TANKS 
ABSORBER TOWERS 


Engineering and design is an important part of the services offered. DISTILLATION TOWERS 
Experienced engineers and draftsmen, as well as shop and fabricating DEPROPANIZERS 
personnel, are available, with modern facilities to carry out such VACUUM STILLS 
programs. STABILIZER TOWERS 


SPECIAL EQUIPMENT HAS BEEN INSTALLED TO INSURE QUICK DELIVERY OF ALL VESSELS: 


e THREE 5-TON FLOOR CRANES e 10’x 16° HEAD AND PLATE FURNACE 

e FOUR 5-TON CAB TRAVELING CRANES e 7’x7’ x 40’ ANNEALING FURNACE 

e SIX 10-TON CAB TRAVELING CRANES e 15’ x 15’ x 80° ANNEALING FURNACE 

e TWO 50-TON CAB TRAVELING CRANES @ 2%” CAPACITY PLATE BENDING ROLL 

e 400-TON HYDRAULIC PRESS e@ X-RAY EQUIPMENT FOR PLATE UP TO 20” THICK 


The new plant. of more than 5 acres under A color brochure has been prepared de- 
one roof, is across the street from the scribing in detail this new plant, which is 
present National Tank manufacturing site. located on a 36%2-acre site. 
Inquiries for quick delivery are invited. For your copy. please write 





Lee 


Cauite HEAT ENDURING CASTINGS 


to 


DEFINITE wz: SPECIFICATIONS 


This Will Assure Uniform Quality and Service 








STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade ssp 


CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements as to chemical composition: 


Chromium, per cent 

Nickel, per cent 

Manganese, per cent 

Silicon, per cent 

Sulphur, maximum per cent 

Phosphorous, maximum per cent : 

Carbon Within limits of Paragraph 4 (c) 
(b) The chemical limits for all other added alloying elements, such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 
(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by a 
tensile load not less than the following: 
STRESS PER SQ. IN. 
TEMP. °F 1% CREEP IN 10,000 HOURS 
GRADE “F” 

1400° 4200 + 

1500° 3700 # 

1600° 3200 # 

1700 2600 = 

1800 1950 # 
(b) Manufacturer shall submit standard creep data and residual physical properties made on material 
of his own manufacture and certified by an ACCREDITED LABORATORY. The chemical analysis of 


the creep test specimens shall be reported, including nitrogen content and any other special alloying 





elements. 


TENSION TEST FOR DUCTILITY AFTER HEATING: 
(a) Each heat shall conform to the following requirements as to tensile properties after the specimen 
has been subjected to a temperature of 1400° F. for 24 hours and furnace cooled to 400° F. Test shall 
be made at room tmperature. 
GRADE “F” 

Tensile Strength, min.Ib./sq.in 80,000 
Yield Strength, min.lb./sq.in. 35,000 
Elongation in 2”, min. per cent 9.0 


Copy of complete specification will be mailed upon request. 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTINGS — CALORIZED STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Daily Estimated Probable 
COMPANY Si Project Capacity Cost Status Completion Licenser 





ROCKY MOUNTAIN 


American Gilsonite Co. Bonanza, Utah oy, to 300 tons $300,000 Engineering July, 1949 Staff 
Co Crude Oil Pilot 


The Carter Oil Co....| Billings, Mont. | Crude Cat. Crk. | 20,000 bbis $15 million Under Constr. | 3rd Qtr., 1949 U.O-P., 8.0.D., 
Continental Oil Co... | Billings, Mont. | Complete Ref. | 7,500 bbls. $9.5 million Under Constr. | Oct., 1949 J UOP, J. & L. 
Empire State Oil Co. a n i, 8,000 bbls. $325,000 Under Constr. | July, 1949 Ref Bag. 

Gulf Oil Corp. Eunice, N. M. } 50,000 mef Completed Hudson 
= Asphalt | Artesia, N. M Crude Unit 7,500 bbis. $350,000 Under Const: July, 1949 Geo. Armistead 
salt Lake Refining Co. ait Lake Go. Copecity S 24,000 bbl Piasned’ 

Skelly Oil Co. Lee County, ‘xpanding Gaso-, 60,000 gals. Under Constr. 

Texse Gulf Sulphur... Worland, Wyo. | Sulfur 30,000 mef Projected 


WEST COAST 
Barnedall Oil Co. Newhall, Calif yasolir - x Completed 
nit 
Canal Petroleum Torrance, Calif " . Completed 
Expansion 


Ref. Maint. 
Lummus 
Fouts Co... Hercules, Calif Bechtel 


Under b § 
aan Chem. Corp. Domingues, Cal ! } . | July, 1949 Braun 
Shell Oi) Co. Wilmington, Cal b Middle 1949 Fluor 


Shel Oil Co Wilmington, Cal Completed Gipe Bridge 
ton Co. 
Stancal Asphalt Portland, Ore. Completed 
& Bituminals f 
Co. house 
Standard Oil Co. of <a 5 > Y . d Under Constr Mid 1949 
Standard Oil Co. of | Bakersfield, | % . Under Constr. | Late 1949 1.0.P. OP. Braun 
Calif Calif. . | 
. Treating | 
a Oil Co, of E] Segundo, Cal I i \ $2.6 million Under Constr Aug., 1949 Braun Braun 
‘abf 
Sunset Oil Company Los Angeles ; $150,000 Completed Staff Process Constr 
C a Calif 
Union Oil Co of Cal- | Oleum, Calif. phalt $457,000 Under Constr late 1949 Early Constr. Early Ccastr 
ifornia i ° 
Union Oil Co. of Cal | Oleum, Calif $4 milhon Under Constr. Late 1949 Parsons, E. & A. Ref. Maint 





ifornia 

Union Oil Co. of Cal- | Oleum, Calif. I $1.5 million Under Constr Late 1949 Matthews Con- | Early, C. N., 
veyor Co., J. Peterson, 
Barrel Handl- M. Mont- Matthews 
ling Facilities omery & Co. Conveyor 

ay Oil Co .of Cale  Oleum, Calif. Du Unit ; > $3 million Under Constr July, 1949 Max Miller ax Miller Max Miller 

1 
Union Oil Co. of Cal Oleum, Calif _—. and $1.8 million Engineering Late 1949 Parsons Eaton & Smith 


ifornia 


ifornia 
Union Vil Co. of Calif... Brea Olinda, pita -_ Engineering 4th Qtr., 1949 Parkhill-Wade 
Calif tion tion Facilities 


FOREIGN 


Agwi Pet. Corp. Fawley, Eng . $140 million Proj 
Anglo-Iranian Oil Abadan, Iran Gas Plant $2 million U Constr. Badger 
Angio-lranian Oil Abadan, Iran Cat. Cracker b Under Constr. Foster- Wheeler 
Anglo-Iranina Oil Abadan, Iran Solvent Dewax- ‘ Under Constr. Badger 
ing 
Anglo-lranian Oil Isle of Grain, Wax Fractiona- » $120 million Planning Lummus 
Thames and tion 
Medway Estu- 
ary, Eng 
Anglo-Transvaal Vall River Synthetic Gaso- $50-60 million Contracted Hydrocarbon 
Consolidated In- Union, South line and Diesel b 
vestment Co. Africa Oil Plant 
Arabian American Ojl Abqaiq, Saudi Crude Oil Stabil- 
Co Arabia ler 
Arabian American Oi) | Abqaiq, Saudi Steam Power x $8,400,000 Under Constr 
Co. Arabia Plant, ete. 
Arebiea American Oi] | Ras Tanura, Add Power Gen-| 10; $1,750,000 Under Constr July-Sept., 1949 Staff and Fluor Staff and Fluor 
Ce Saudi Arabia erating Unit 
Arab ian American Oj) Ras Tanura, Refinery Under Constr 1949 Bechtel 
Saudi Arabia Additions 
Australian Shell Oil Geelong, Vie- New Refinery $4.8 million Under Constr. 1951 
toria, Australia 
pe Generale Rome, Italy Add to Plant 24,000 bbis. Projected 
Italiana Petrol 
*Azienda Generale Ital-| Palermo, Italy Marine Fuel 7,500 bbis. 


lana Pet rc oli "lant 
Babrein Pet. Co., Ltd. Bahrein Island Expansion Pro- $8.3 million Under Constr Oct., 1949 U.0.P., Bechtel International, 
Bechtel, Inc. 


gram 
Bahrein Pet. Co., Ltd.| Bahrein Island © Crude Still, 55,000 bbls. $9.1 million Planned June, 1950 Lummus, 
Utities Bechtel 
British ~ a Oil 1. East Cat Gusting 13,300 bbis. Under Constr 4th Qtr., 1949 Kellogg-U.0.P. Kellogg Kellogg 
y 


P.Q., Canada and Cat. Poly 
British Pet Chem., Grangemoutb, Petro-Chem $20 million Planned S. & W. Badger | 8. & W. Badger 





$4,800,000 Under Constr. July-Sept., 1949 Staff and Fluor Staff and Fluor 
July-Sept., 1949 Staff and Fluor Staff and Fluor 


Bechtel 


Ltd Seotiand 
Burmah Oil Co. Burma Furfural Plant 1,000 bbis $600,000 Designing Badger 
Solvent De- 
waxing, Wax 
Manufacturing 


Units 
Burmah Oil Co. Syriam, Burma |§ Thermafor Clay $150,000 Design 1949 Max Miller, Max Miller 
Revivification Socony-Vacuum 
California-Texas Co. Cartagena, Spain’ Refinery 20, .. Proposed March, 1951 
Ltd . 
Caltex Pet. Maat- Rotterdam, Complete ; > $18 million Under Constr. , 1950 McKee, Badger, | McKee 
schappij, N. V Holland Refinery L : U.0.P. 


® CONTINUED ON PAGE 
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COMPANY 


Plant Site 


REFINERY AND OTHER PLANT 


Project 


Daily Estimated 
Capacity Cost 


CONSTRUCTION (Continued) 


Status 


Probable 
Completion 


Engineering 


Contractor 





Cie. de Raffinage Shell 
Berre 

Cie. Francaise de 
Raffinage 


Cie. Francaise de 
Cie. Fr: 
Raffinage 
Cie. de Raffinage 
Shell-Berre 
Companhia Brasil 
eura de Petr eSA 


4 
Kuwait O) 


Mediterranean Ref 


Berre, France 


Gonfreville 
France 


Gonfreville, 
France 
Pr vence, 


Canary Islands, 


Matanpe, Bahia 
Braail 


Haifa, Palestine 
Haifa, Palestine 


Haifa, Palestine 

mauy Bay 
ruela 
ble F 


eruela 


hd 


haypt 
ninster 
Alberta, Canada 
Saskatoor 
Sashatchewar 
Saskatoor 
Saskatebewan 
nton 
anada 


edue Field, 
alm 
Mantes, Italy 


Capacity In- 
crease 


Dewaxing and 
Wax Fraction- 
ation U aits 

I 


Distillation 
Topping Unit 
ube Unit 


Topping, Ther 
ma! Cracking 
Furfural Ref 
ng, Solvent 
Dewaxing 
Wax Fract 
sation Unite 
Thermal Crack 
ng Refinery 
Therma 


( apacity 

jas Absorption 
Plant 

rude 


Dewax 

Wax Fract 
ronat Units 

Mh: Bolvent 
Extraction 

Capacity Ir 
rease 

Cat. Cracker 
Lube & Reforn 


Petro Chemicals 


(jas Purtheation 
Pressure Mair 


( racking 

( arbon Black 
Plant 
Enlarging Crude 
Refinery 
Consobdate 
Refineries 


nit 


47,000 bbis 
2,500 bbls 


20,000 bbis 


20,000 bbis 


3000 bbis 


5,000 bbis 


2500 bbis 


45,000 bbls 


24,000 mef 


4,500 bhis 


1,008 
40,000 bbke 


1,200 bbis 


Planned 


Projected 


Under Constr 
Under Constr 
Planned 
Authorized 


Under Constr 


Under Constr 
Demg: 


Pt 


ned 


lar 
nder Desig 


Designing 
t onder Constr 


Planning 


Under Const 
Planned 


Paper Stage 


Designing 


Contracted 


Authorised 


Authorised 


b.ngineering 


Designing 


1952 


Farly 1950 


Sept., 1949 


Middle 1950 


Early 1950 


Early 190% 


1950 


Early 1950 


Mid 1949 


Early 1950 


Foater-Wheeler 


Foster-Wheeler 


Foster-Wheeler 


Ref. Ex 


Ref. Eng 


Staff, Barnes 


Braun 


Kadger 


Badger 
Badger 


McKee 


McKee 
H.W. P 
H. W. P 


Pan American 


Hydroe: 
Res. Ir 


Foster-Wheeler 


Foster-Wheeler 


Foater-Wheeler 


Fives, Lille. 


Schneider, Staff 
Badger 


nus, Kellogg 
Foater-Wheeler, 
White 


Ref. Eng 
Karnes 


Braun 


Badger 
Badger 


McKee 


Crech, Fact 
arbon Metal Work & 
ne Mech. Constr 





WHEN WE SAY 


WeldELLS Lave avujihiag/ 


Everything in balanced and practical design... 
Engineered strength distribution; close limit 
metallurgy; uniform and geometric dimen- 
sional accuracy. 

Everything in utility and convenience . . . Clear, 
complete identifications; quarter markings that 
speed up easy accurate lineups; cleanly machined 
bevels that mean faster, sounder welding; forge- 
sized end tangents for extra convenience. 


Everything in materials ... Carbon steel; carbon 


or chrome molys; stainless 304, 347, 316, and the 


TAYLOR 
FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, 


lll. (P.O. Box 485) 


Eastern Plant: Carnegie, Pa. Western Plant: Fontana, Calif. 


MEAN: 


rest of the family; nickel; Monel; Inconel; 
wrought iron; aluminum; and other usual indus- 
trial materials. 

Everything in range of type, weight, and size... 
Fittings forged and formed seamless in the entire 
size range from *4” to 30” and larger when 
required; in all weights for amy service condition; 
with companion range of forged (or forged and 
rolled) flanges of every type—in all ASA size and 
pressure series, or beyond to 96” diameter and more. 
All of these are combined only in the WeldELL 

line. Why accept less? 


tive literature. 


( Who is my nearest Taylor Forge Distributor? 
(If the information you need goes beyond the 
return of this coupon, please write us fully 
You will receive a prompt and detailed reply.) 


Nome 
Position 


Company 











(CD Put my name on your mailing list to receive informa- 


District Offices—New York: 50 Church Street ©@ Philadelphia 
Broad Street Station Bldg. © Pittsburgh: First National Bank 
Bidg. @ Chicago District Sales: 208 S. LaSalle Street © Houston: 
City National Bank Bidg. © Los Angeles: Subway Terminal Bidg. 


Street Address 
a . --. Zone State 


Mail to Taylor Forge & Pipe Works, P.O. Box 485, 
19 Chicago 90, III. 
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REFINERY AND OTHER PLANT 


Daily Estumated 
COMPANY Pleat Site Preject Capacity Cost 


CONSTRUCTION (Continved) 








Shell OF Co. Puerto Cardon 40,000 bbis 
; Veneruela 


Heysham, F.ng 


Complete Refg 


Veneruela 
Shell Ref. & Mark. C« Remodel 4 Re- 30,000 bbie. 


Ltd 

*Shell Oil ( f Car Montrea 27,000 bbis 
dda, Ltd Canada 

"Shell Refining & Mar- Hambure-Har- 
keting Co., Ltd burg, Germany 

Socete Generale des L' Avera, France 
Huiles de Pétrole 


Soceté Generale des 
Huiles de + J 

Soeété Generale di 
Husles de Petrole” 


Refiner 89.50 bhis 


LPG Unite 


Dunkirk, France Crude Reform 33,000 bbls. 


Furfural Refin- | 2400 bbis 
ing, Solvent 
Dewaxing, Wax 
Fractionation 
Units 
Crude, Crack- 
Reforming 
inery 


Dunkirk, France 


Societe Industriel Bel- Antwerp, 
aque de Petrele Belgium 
Someta per Amon: San Matrino di 
ineria Padana Treeate, Italy 
Ob 1Mineral 
Soeony-Vacuum 
Francawe 


Notre Dame de Contact Plant 
Gravenchon, 
France 
Soeony-Vacuum Notre Dame de 
Francaue Gravencbon, 


Socony- Vacuum 
Francame 


MEK Unit 1,000 bbis. 


rence 
Notre Dame de Solvent Treating 1,100 bbis 
Gravenchon, 
France 
Notre Dame de 


Gravenchon, 


Socony -Vacuum Furfural Unit 1,000 bbis 


Francaume 

Grease and 
Compounding 
Plant 

Genel 


Notre Dame de 
Gravenchon, 
France 

Frontugnan, 
France 


Port Jerome, 


Socony-Vacuum 
Francase 


13,500 bbis. 
nerease 

Capacity In- 30,000 bbis. 

crease 

Dewaxing Plant 1,000 bbis. 

ng 2,000 bbs. 


Sooony - Vacuum 
Francauwe 


France 
: Jerome, 


Plant 
Refinery 


Crude, Ther. 
Cracking 
Crude Plant 


New Refinery 


33,000 bbis 
Goetheborg, 
Sweden 


North Shields, 
England 
Johannesburg, 
Union of South 
Afneca 
Fuerte la Crus, 


Venesuela 
Fusste be Cres, 
Venesuela 


30,000 bbis. 
35,000 bbis. 
28,000 bbis 
50,000 bbis. 
3,000 bbis. 


Refinery 

Refinery 

Buenos Aires, 
Argentina 


La ta, Argen- 
tuna 
Suere, Bolivia 


New Refinery 
Crude Topping, $2.8 millon 
Gaso Treating 
Crude Plant 


Cochabamba 5,000 bbis 


Bolivia 


Topping 4 Re- 
forming Units 


* First appearance in tabulation t Added capacity 


Note Badger-E. B Badger and Sons. Barnee—W. M. Barnes & Co 
Brown Eng.— Brown Engineering Co Brown & Root—Brown & Root Construction Co 
Co Clarke —Clarke Construction Co Deita— Delta Engineering Corp. 
Fish Eng —Fish Engineering Corp. ‘uor— Fluor Corp Foster-W heeler 
General American Transportation (o Houdry— Houdry Corp. Hudson 
Hydrocarbon Research, Inc Ind. Eng.—Industrial En = Ine 
Koch Koch Engineering (o Koppers Co., 
tioa Co. MeKee— Artbur G Max Miller 
Petroleum Rectifying Co Pritchard—J. F. Pritchard Co 
Engineenng Co Ref. Maint—Refinery Maintenance Co, Ine 
Engineering Co Stearns-Roger- Stearns-Roger Manufacturing (o 
Texaco— Texaco Development Co U. O. P.—Universal Oil Products Co 
fornia Texas Corp. and Socony-Vacuum Oil Co., Ine 


onard 
Max . — : Co 


Walco 





ation and LP-Gas 


Construction Notes eee 
wi ec 1 ie 
built on the refinery 





Refinery Nears Completion 
For Petroleos Mexicanos 


rhe $18 million 
Mexico, be 
& Company 1 

1 be 90 P 
l A refinery 
listillation unit will | ished by mated to 
February r Marct 1950. The crude also f 
distillation unit will have a daily capacity ~— butane 
f 30,000 barrels. Other equipment to be and will 
nstalled mtinuous treating plant, i gas to 
sine plant, 


at Salamanca, ( 
built by Arthur G. McKee ‘ 

| Mexicanos, in Starr Couty, 
October facilities will be 
crude lion to 


ng mstruction 
by 


steam t and 


roduce 

and 
return 
hive 


84% 
are a <« 


a ker treating 


Becht. 


Poster-Wheeler Corp. Gaso. 
Hudson E 
J. & L. Constr 
Leonard Construction Co Lummus—The Mason 
Parsons—The Ralph M ap 
Process Engineers, Inc Pro 
ms Rust Engineering Co. 
a & Webster 
Walco Engineering 


plant 
naintenance of all ce 
tank car repair shop being 


site A 


Conoco Starts Building 


ntinental Oil Company has started 
on a natural gasoline plant 
Iexas. G 
increased 
20 million cubic 
cost $1% million, the plant will 
approximately 5800 gallons 
25,000 gallons of gasoline 
million 
main 
Fthylizing Completion is scheduled for late 1949 


Under Constr. Fluor, Ltd., 
McKee 


Under Constr Late 1949 


Under Constr Mid 1950 Kellogg Kellogg Staff 


Lummus, Kel- Lummus, Kel- Lummus, Kel- 


loge loge loga 
Texaco Lummus Lummus 


Under Constr Mid 1951 


Demgning Mid 1951 


Mid 1949 
Design Early 1950 
Design Mid 1950 


Under Constr Mid 1949 


Bee @ 


Under Constr Early 1950 


é 


Under Constr. 1949 
Authorised 
Planned 
Planned 
Planned 

Under Constr 
Plans approved 
Projected 


Aug, 


} 1952 
Spring, 1949 


ty Cc 


Bellows—W. 5. Bellows Co. Braun—C. F. Braun Co. 
Constr Cc 
Dresse 


Catalytie Construction Co. Chem Constr. —C ‘onstruction 
r— Dresser Engineering (orp. E. & A.—Ehrhart & Arthur, Inc. 
Plant- Gasoline Plant Construction Co. G 
H. W. P.—Head Wrightson 


neering © 
a vision, Jones & ny Supely Co. 


onstruction 

Pet Tet Eng Petroleam | = - 
pcess Constr. ‘onstruction Co. +> P. -m 
0, D. —— Oil Development Co. 5 2 - ng.—State 
Stone & Webater Constru Tellepsen—Tellepsen Construction Co 
Wohfeld eld Wohfeld Construction Co Equally owned by Cali- 


Repair and 
tank cars 


Deep Rock to Modernize 
Cushing, Okla., Refinery 


ympany 


modernization and expansion pro- 
gram, under way at the Deep Rock Oil 
Corporation refinery, Cushing, Okla., in- 
cludes a new crude battery, feed prepara- 
tion unit, heavy oil vis-breaker, gas re- 
covery plant and enlarged polymerization 
plant. Auxiliary equipment such as an 
enlarged boiler house, cooling towers 
and water supply also are planned as 
are a new research and development lab- 
oratory and office building 

Universal Oil Products Company de- 
signed the unit and Jones & Launghlin 
Supply Company has been awarded the 
contract for construction. Completion is 
scheduled during the spring of 1950 


Gas 
trom 
teet daily 


processing 
13 mil- 
Esti- 


cubic feet 


reservoirs daily 
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DUPONT TETRAETHYL 
LEAD COMPOUNDS 


Fleet of ontiknock rating cars from the East Coast 
Road Test Laboratory enroute to testing area. 





Du Pont Research 


Road Testing 





for Fuel Performance 
: 


Combustion knock is one of the most important f 
limiting development of improved engines. While la 

tory test methods provide a measure of fuel knocki 
characteristics, the final criterion of a fuel’s worth is 
performance in a car on the road. For that reason, 
testing plays an important part in the Du Pont 
program on tetraethyl lead and other antiknock agents. 

To provide a complete evaluation of fuels and additives 
under a wide variety of road conditions, Du Pont maintains 
road testing facilities on both the East and West Coasts. 
Cars of the East Coast Laboratory weekly roll up thousands 
of miles studying fuel performance in both stock passenger 
cars and cars equipped with experimental high compres- 
sion ratio engines. 

The Road Test Laboratory is used by Du Pont to evaluate 
motor car fuel needs and to proof-test the experimental 
additives which come from chemical research. This is 
research aimed at helping you produce better fuels— 
today and in the future. 


Drivers compare notes Gl) POND 


between test runs 
REG. u.s. pat OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





e It is well known that fuels of different chemical types have 
Measurin markedly different “octane numbers” under different en- 
4 gine conditions. When compared with laboratory ratings, 

some fuels appreciate in octane value on the road while 


others depreciate. The numerous factors affecting fuel 
performance such as operating conditions, vehicle and 


Fuel Performance engine design and many others are being investigated by 
the East Coast Laboratory through extensive road anti- 

- knock and endurance testing. 

in Today’s and Another project is an investigation of the effect of 
experimental high compression ratio research engines on 
fuel performance. These are installed in test cars and are 
being used in the study of fuel requirements. 


. 
Tomorrow ’ & En y I nes Information developed through road testing will contrib- 


ute to improved additives and fuels, today and in the future. 





For comporotive service and endurance tests on fuels identical 
cors ore used. Here o group is being serviced prior to a run. 


MAKE DU PONT THE SOURCE FOR ALL 
OF YOUR GASOLINE ADDITIVES... 


Tetraethyl Lead Compounds In addition to stock passenger cors, cors equipped 
with experimental high compression ratio research 


ytelicla Mix - Aviation Mix engines are used to study fuel performance. This 10 
to 1 ratio engine is being checked during a road test. 


Antioxidants 
Metal Deactivator — Dyes 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION 
Wilmington 98, Delaware 


= Wilmington, Del. Wilmington, Del. 
. _ . <atand h mM. er : 
Better Things for Better Living. .. Through Chemistry District ag District Teton Oda. 
Laboratories : Houston, Texas Offices: Houston, Texas 
Ei Monte, Calif. les Angeles, Calif. 
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Lubricating Oil 
Additives 


PART | 
V A KALI CHEVSKY 


hemical Engineer 
olia Petroleum Company 
Bec 1umont, Texas 


Socony-Vacuum Oil Company, Inc.'s Paulsboro, N. J., plant where the tube still, on the right, the first continuous atm 


Blt 


HAN 


MEN 


\wF 








bination tube still 


built in this country, was erected in 1926-27 At left is a later and much larger unit. In background is a solvent extraction wait for lubricating oils 


ATION was not 


an important problem even 
as late as a century ago 
when the beginning of the 
“Industrial Age” in the mod- 
ern meaning of these words, 
was still in the dim future. 
The and tear of the 


contemporary 


wear 
slow moving 
machinery could be pre- 
vented for all practical pur- 
poses by the use of almost 
any kind of available ma- 
terial that would form a pro- 
laver between the 
parts of 


tective 
revolving crude 
that 
time last 
word in engineering and sci- 
ence. No experts were 
needed to solve the difficul- 
ties and the necessity of hav- 
ing a well trained technical personnel 
to keep the engines in good working 
order had not vet been felt. 

At the time the oil industry 
born this state of affairs still prevailed. 
Crude petroleum residues or heavy 
distillates were quite satisfactory for 
meeting the current lubrication prob- 
A light treatment with sulfuric 


mechanisms which at 


represented the 


was 


lems. 
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manufacture. 


acid, clay or some of the other com- 
mon chemicals was all that was needed 
to impart to them the additional sta- 
bility in service and to give a pleasant 
appearance which gratified the esthetic 
demands of the most discriminating 
customers, Only too often some imagi- 
nary and even harmful specification 
was attached to the product. 
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In prominent commercial 


greatly 


The 


ADDITIVES are of increasing importance in the manu- 
facture of lubricating oils. 
use since the late 30's, additive formulations now are 
employed to improve several of the natural properties of 
petroleum lubricants—pour point, viscosity index, oil- 
iness, stability in service, color and fluorescence, foam- 
ing tendencies and rust preventive characteristics. 

A recognized authority in this field, the author of this 
series makes an outstanding contribution to the litera- 
ture pertaining to additives in this comprehensive survey 
which also lists existing patent literature. Patents are 
classified in a number of convenient tables, 
facilitating the matter of locating desired information. 
For example, the pour point depressants are subdivided 
into metallic compounds, polymers and auto-condensa- 
tion products, etc. Individual compounds are listed alpha- 
betically with reference to U. S. patent numbers, dates 
and inventors. 

This series should be highly valuable to technologists ino the 
working in the lubricating oil field, since the important 
material herein is not available in such extensive form 
in a single grouping. 


science of lubrication was 
not yet understood and 
found no practical applica- 
tion, 

With the development of 
modern machinery, operat- 
ing at high temperatures 
and pressures and often in 
the presence of air, water or 
other oxidizing and corro- 
sive agents, the requirements 
imposed on good lubricants 
were greatly stiffened. Fur- 
ther mechanical progress 
became dependent on the 
availability of lubricating 
agents capable of withstand- 
extremely severe 
service conditions. Petroleum 
products had to be refined 
with considerable care but 
it was soon discovered that 
even by adjusting the treating proce- 
obtain optimum im- 
provements in their properties, the 
resulting materials were not always 
capable of the desired performance. 
Other means had to be found to over- 
come the obstacles. This was achieved 
by the introduction of additives. 

Experimental work showed that the 


dures so as to 
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presence of small or even minute quan- 
tities of some substances in oils may 
have a profound effect on their proper- 
ties, This offered a new method of 
improving qualities of lubricants. As 
the work went on such substances be- 
gan to assume progressively greater 
importance in formulating high grade 
lubricating oils and the oil itself thus 
began to be considered as a carrier 
for the various addition agents and 
not as the all important element for 
the solution of lubrication problems. 

These new developments had a pro- 
found effect on refinery operations. It 
was soon found that the depth of re- 
fining had a direct influence on the 
so-called inhibitor response or the de- 
gree of effectiveness of the addition 
agents. The oil treated under optimum 
conditions to secure its best perform- 
ance as a lubricant in the absence 
of these agents was not the best prod- 
uct to use in their presence. In gen- 
eral, additives are most effective when 
used in oils of more or homo- 
geneous composition. Heavily refined 
oils are more paraffinic in nature than 
the lightly refined ones from which 
not all the impurities or aromatic 
types of compounds have been elimi- 
nated. For this reason their additive 
response is usually better. At the same 
time, such heavily refined oils in the 
absence of additives are frequently less 


less 


stable in service than the lightly treated 
ones, 

A lubricating oil additive must meet 
a number of requirements before it is 
released for commercial] use, It must 
be economical. It must also be com- 
patible with other additives which the 
oil may contain. If some other brand 
of oil is used in an engine in case of 
emergency or by error, additives pres- 
ent in com- 
patible, The additive used for improv- 
ing one of the oil properties should 
effect on 
these 


such oils must also be 


have no deleterious 
other property. For 
tremendous amount of experimental 
work is required before the additive 
is released to the trade. This necessi- 
tates a large expenditure of both time 


some 
reasons a 


and money 

An additive one or 
several properties of an oil. The first 
type of additives is often referred to 


may improve 


as unifunctional and the second type 
as multifunctional. Theoretically maxi- 
mum efficiency can be obtained by 
the use of unifunctional additives pro- 
vided the amounts used are carefully 
adjusted for every batch of oil, This 
is not always feasible in commercial 
practice Besides handling of 
number of 
and introduces another source of possi 
ble error. For these multi 
functional additives or equivalent 


a large 


additives is inconvenient 


reasons 


blends of unifunctional additives are 
often employed. However, the discus- 
sion below is restricted mainly to the 
unifunctional additives for the pur- 
pose of clarity. 

The use of additives in lubricating 
oils is relatively new. Except for a few 
isolated instances, their commercial 
use on a more or less wide scale began 
in the early 30's and they gained their 
present prominence about a dozen or 
so years ago. During this time a con- 
siderable number of substances ap- 
peared on the market which were de- 
signed to improve many of the oil 
properties. They may be classified as 
follows: 

Pour point depressants 

Viscosity index improvers 

Oiliness carriers 

+) Oxidation inhibitors and deter- 
gents 

5) Dyes 

6) Anti-foam agents 

7) Rust preventatives 


l 
2 
3 


Many of these groups of additives 
may be subdivided into subgroups 
which are discussed in greater detail 
below. Hamilton and Keyser’ present 
a very complete picture on the use of 
these substances in commercial prac- 
tice and the reader is referred to their 
article for additional information on 
the subject. 


a Pour Point De pre ssants 

The presence of wax in lubricating 
oils is not objectionable provided it 
remains liquid and does not congeal. 
Under these conditions it may even 
be beneficial by slightly raising the 
viscosity index of the oil. apparently 
due to the dilution effects described 
further below in connection with the 
viscosity index improvers, and by low- 
ering somewhat, the carbon residue. 
This latter effect is also explained as 
a dilution phenomena because the car- 
bon residue of the wax is nil. The effect 
of wax on flash and fire tests and on 
insignificant while 
its effect on oxidation characteristics 
depends to some extent on the type of 
oxidation test employed and might be 
shown to be in either direction. 


oiliness is usually 


The above shows that if the wax can 
be made to stay in the oil without 
affecting the oil mobility it would be- 
come a desirable rather than an unde- 
sirable component. Furthermore, re- 
moval of wax by conventional dewax- 
ing methods is expensive, particularly 
if the fluidity of the oil must be main- 
tained at low temperatures which re- 
quires cooling the oil to very low tem- 
peratures before filtering or centrifug- 
ing the solidified wax, 

Congealing characteristics of an oil 
are usually determined by the pour 


point test. These characteristics depend 
on the size, form and rate of forma- 
tion of wax crystals which, in their 
turn, frequently depend on the previ- 
ous history of the sample. Because of 
these complications it is highly im- 
portant that the pour test determina- 
tions are carried out by following 
every detail of the standardized proce- 
dure, Heating the oil before testing 
may cause a change not only in the 
pour test of the oil but also in its 
specific gravity and viscosity, All these 
three properties may be raised or low- 
ered depending on whether cooling 
takes place with the oil at rest or in 
motion. They are usually raised or re- 
main unaltered if cooling is accom- 
panied by stirring and lowered if the 
cooled sample is held at rest. These 
changes are often observed with the 
Pennsylvania type of oils but they 
occur also with Mid-Continent stocks 
which contain both wax and asphalt. 
It is of interest in this connection that 
distillate fuels are, in general, not tem- 
perature sensitive with respect to their 
ASTM pour test, while residual fuels 
often give different results when pre- 
heated to various temperatures. Moer- 
beek and van Beest® showed that addi- 
tion of small quantities of asphaltenes 
to a residual oil, the pour point of 
which was insensitive to the tempera- 
ture of pretreatment, increased the sen- 
sitivity of this fuel to the pour test, On 
the other hand, removal of asphaltenes 
from fuel oils, which are in themselves 
sensitive with respect to their pour 
points, made them insensitive to tem- 
peratures of pretreatment. 

The fact must not be overlooked 
that pour test is quite an arbitrary 
measure of the congealing point of the 
oil even if all necessary precautions 
are observed in the testing procedure. 
These precautions are important only 
for obtaining comparable and repro- 
ducible results. An oil which will not 
flow in a small vessel may be quite 
fluid when placed in a large container. 
In general the high pour test is not 
necessarily associated with the diffi- 
culty of starting an engine, but is un- 
desirable as the flow of oil from the 
oil sump to the pump intake is slowed 
down, This results in excessive wear of 
moving parts before the oil is suffi- 
ciently heated to become fluid. On the 
pressure side of the system the flow 
will usually be satisfactory even with 
relatively high pour test oils, provided 
the pump can take suction. 

While pour test is commonly associ- 
ated with the presence of wax, it must 
not be overlooked that even the com- 
pletely dewaxed oils still have a pour 
point caused by the loss of fluidity of 
the oil itself at low temperatures. This 
pour point is sometimes referred to as 
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a 


“viscosity pour.” It is often observed 
even at relatively high temperatures 
with oils containing both wax and 
asphalt. Removal of wax alone will 
not lower the pour point below a cer- 
tain level. Further lowering is ob- 
tained, however, by removing the as- 
phalt. 

The possibility of discovering sub- 
stances which are capable of lowering 
the pour point of oils without remov- 
ing the wax has been indicated by the 
effect of some of the oil constituents 
of asphaltic nature on the improved 
fluidity of such wax-bearing stocks at 
low temperatures, Unfortunately, the 
presence of these constituents in fin- 
ished products is objectionable because 
of their instability. Likewise, the 
amount which must be added to the 
oil to affect the pour point is con- 
siderable. 

Such observations stimulated the de- 
sire of finding chemical substances 
which would be capable of lowering 
the pour point of an oil without im- 
parting to it the undesirable proper- 
ties. A large number of them have 
been discovered and patented, as 
shown in Table 1. (See Appendix.) 
Some of these pour point depressants 
are multi-functional additives which 
may be seen from their chemical struc- 
ture. The best known commercial prod- 
ucts are Santopour, Paraflow and Acry- 
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Manifolds in rear of Socony-Vacuum’s Paulsboro 
plant are used to divert finished oils to the 
compounding department. 


loids: They are available in several 
grades and their physical properties 
are presented in Table 2. (See Ap- 
pendix. ) 

Recommendations were also made 
for preparing pour point depressants 
by reacting the high pour point oils 
with certain chemicals as shown in 
Table 3. (See Appendix.) 

The pure pour point depressants are 
very viscous substances which are 
normally diluted with oil before they 
reach the market in order to facilitate 
handling and blending operations. 
They are added to the oil in very 
small quantities, normally 0.5 percent 
or less. In these and somewhat higher 
concentrations they have no unfavor- 
able influence on the various oil prop- 
erties unless the amount added is con- 
siderably above the permissible eco- 
nomic limits. Thus the increase in the 
carbon residue of the oil and the rate 
of carbon formation in the engine may 
be noted if the quantity of Paraflow 
added is 2 percent or more® which is 
much greater than normally employed. 

The pour point depressants are 
added to oils which are usually par- 
tially dewaxed. This increases consider- 
ably their effectiveness and insures 
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their most economic use. For instance, 
the stock may be dewaxed to a pour 
point of about 20° F. and the pour 
depressant added to lower it to 0° F. or 
below. In general, the synthetic pour 
point depressants are particularly ef- 
fective with highly refined oils con- 
taining a large amount of readily crys- 
tallized wax. Pour point of such oils 
may be reduced as much as 50° or 
60° F. by the addition of small quan- 
tities of such substances. 

It is of interest that the pour point 
depressants themselves have a rela- 
tively high pour point and when they 
are added to a wax bearing oil the 
pour point of the blend is first lowered 
and then shows a gradual increase. 
Similarly, if they are added to a wax 
free distillate the pour point increases 
instead of decreasing. This shows the 
existence of an optimum ratio be- 
tween the pour point depressant and 
wax in the oil which produces the 
lowest possible pour point of the 
blend. 

The beneficial action of pour point 
depressants is explained by their abil- 
ity of inhibiting the excessive growth 
of wax crystals and of changing their 
shape from the needle type to small 
equiaxial grains of uniform size.* How- 
ever, the mechanism of their action 
does not seem as yet, to be completely 
clarified. For instance, it is somewhat 
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Part of operation to repair and rehabilitate lubricating oil drums for re-use at Socony-Vacuum’s 
Paulsborc plant. 


difficult to explain why in some in 
stances, addition of a small quantity 
of wax with a pour point depressant 
reduces the pour point of the oil to 
a greater extent than the addition of 
the pour point depressant alone.’ With 
some oils the addition of pour point 
depressants has at first no action on 
their pour point which begins to change 
only after the quantity of depressant 
added is raised above a certain mini 
mum. Certain pour point depressants 
such as aluminum stearate, may create 
‘maximum” 
point 
the addition of tri 
The complexity of the 
all these phe 
nomena thus becomes apparent 


in some instances, a and 


a “minimum” pour which can 
be eliminated by 
ethanolamine 
reactions involved in 

The quantity of the pour point de 
pressant needed, varies both with the 
nature of the oil and the nature of 
the additive. Some of them 
effective in low concentrations 
others 


efficiency at 


may he 
more 
exhibit their maximum 
high 
While the pour point depressants have 
effect on 


temperatures 


while 


concentrations 


a very beneficial 
fluidity of 
the cloud point of the oil is affected 
to a much Although the 
cloud point has no effect on perform 


IMproy ins 


oils at low 


lesser extent 


ance of the oil in service, it is ob 


jectionable from a sales viewpoint 


Addition suggested for 


lowering the cloud point of the oil 
but as yet they are not in commercial 


agents were 


use, 
Some of the 


point depressants may 


oils containing pour 
show an in- 
crease in pour point test on storage 
The greatest in- 
crease in pour point occurs when daily 


during the winter, 
temperatures fluctuate somewhere just 
above the pour point of the oil. This 
phenomenon is known as pour point 
reversion. 

A considerable amount of work has 
with this 
reversion was 


done in connection 
Pour 
to occur only in 
and the greatest 
point is observed when rapid 


been 
problem point 
found storage—not 
in service rise in 
pour 
warming up period is followed by a 
sharp fall in temperature 

The present explanation of pour 
point reversion assumes that the pour 
point depressant redissolves in the oil 
before the 


ervstals are 


wax goes into solution. The 
wax thus freed from the 
enveloping film of the pour point de- 
On subsequent cooling, ad- 
wax are de- 


pressant 
ditional quantities of 
posited on these crystals which grow 
in size, before the pour point depres- 
ant is able to form a protective film. 
As a result the pour point of the oil 
rises after each warming up and cool- 


ing cycle. Although this theory might 
be modified in order to explain all the 
encountered phenomena, it seems to 
be the best one so far advanced. 

Pour point reversion depends on a 
number of variables such as type and 
relative quantities of neutral and resid- 
ual oils in the blend, nature of wax 
associated with the oil, particularly 
the high melting point wax responsible 
for cloud formation, extent of wax 
removal, amount and type of pour 
point inhibitor employed, and presence 
of other additives in the oil, In order 
to combat the problem successfully, 
new pour point depressants were de- 
veloped, such as Santopour B or Para- 
flow 46, which eliminate the difficulty 
when they are properly applied to the 
oils. 

Besides their use for lowering the 
congealing temperature, the pour point 
depressants may also be employed for 
improving dewaxing characteristics of 
oils. When applied in this manner they 
are usually referred to as dewaxing 
assistants, wax modifiers or crystalliza- 
tion regulators. It is well known that 
refining of oils with chemicals often 
improves their dewaxing characteris- 
tics, a phenomenon usually ascribed to 
the removal of inhibitors. Similar con- 
trol may be obtained by adding pour 
point depressants to oils to be dewaxed 
in order to secure the desired balance. 
The two methods are somewhat con- 
tradictory and no satisfactory explana- 
tion for reconciling the mechanism of 
the involved phenomena seems to be 
available, Besides their direct influence 
on the crystal structure of the sepa- 
rated wax, some of the dewaxing as- 
sistants may act also as erystalization 
centers or thus enhancing 


their beneficial crystal modifying ac- 


filter-aids 


tion in the dewaxing operations. Vari- 
ous substances suggested for use in 


connection with the different dewaxing 


processes are shown in Table 4. (See 


Appendix on pages following.) 


BIBLIOGRAPHY 





TABLE 1 
Pour Point Depressants—8B. Non-Metallic Organic Compounds 


APPENDIX 


COMPOUND t Patent Date Inventor 

2,393,181 12/15/46 | Mikeska, L. A. 
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TABLE 1 
Pour Point Depressants—A. Metallic Compounds 
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paraffin wax 
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Aluminum stearate a reactior 
product of phosphorus pentasulfide 
and a petroleum mahogany sulfon- 


um or tin sul 


rium phenolates of wax 
hide 

r zine salte of alky 
aromatic carboxylic 


Barium calcium 
substituted 
acid 

Meta! salts 
matic-aliphatic 


f alkyl-cubstituted aro- 
earboxyhe acids 


Metal alt f an acidic phosphorus and 
containing reaction product 
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tensen, C. W 
Cc. M., Je 
Reiff, O. M 


and Chris 


Rosen, R 
Blair, C. M., J 
Brown, T. J 
Reiff, O. M 


Lieber, F 


Van Peski, A. J 
Van Peski, A. J 


Lieber, E 
Pevere, E 
Reif, O. M., 
Gia maria, 
Oberright, 
Sullivan, F w 
McGill, W. J 


Otto, F.{P. 
: J. and 


Jr. and 





bg These additives are described by the inventors in considerable detail in National Petro- 


leum News, April 19, 1939, R150-4. 


TABLE 1 


Sasincce, indefinite C 


of 





Pour Point Depressants—D. 


TABLE 1 


Pour Point Depressants—C. Polymers and Auto-Condensation 
Products 


Substance or Reacting Materials U.S. Patent Date Inventor 





Acids from oxidised wax 2,118,915 5/31/38 | Buta, R. J. and Cantelo, 


Acylated reaction product of an aro- 2,147,547 2/14/39 - Reiff, O. M. and Badert- 
matic hydrocarbon and a chlorinated seher, k 


Sgarting Material U.S. Patent Date Inventer ahphatie hydrocarbon 





Acid habdes of naphthenic acids 
atic-2, 5-pyrrolidine-<dione com 
nds containing dimethylene 

oupe 

Aromatic compounds 

Chiorinated stearone 
Cracked residuum 
Cracking tar 


Chloro or dichloro pentane 
Ethers 


Gyleerol 
drocarbons 


ny! ketone 


N-octadecylacry lamide 
Octadecanediol 
Olefins 


Olere aleobol 


Organic materials (subjected to a high 


tension electric discharge 
Phenanthrene 
Pheny! oleate 


stearate 


subjected to a silent electric 


luscharge 


Wool fat 


June, 1949 


6,312 
‘37 0,943 


2)114,487 
2,327,535 

245,639 
2,344,565 
2,087,682 
2,307,891 


2,062,354 
) 407 087 


23 365,919 
2,251,550 
2,308,184 
2,073,641 
2,197,768-9 


2,376,807 


2,023,369 


Lieber, E 
Dietrich, M 


Lieber, E 
Gleason, A. H 
c 
C. and White- 


ey, J. 3 

Lieber, E. and Rice, H. T 

Bartlett, J. H. and Zadde 
A.J 


Lieber, E. and Thorner 


B. and 


and Cashman, 


ALF 
Dietrich, M. A 
Graves, G. D 
Lieber, E. and Rice,. H. T 
Schumann, C. and Ufer 


Wulff, C and Breuers, W 

Franceway, J Jr. and 
Davis, G. H 

Pevere, E. F 

Mikeska, L. A 

Mikeska, L. A 

Lieber, E 

Steffen, E. M 

Uloth, R. and Mueller- 
Conradi, } 

Lieber, F 

Lieber, E 

Liberthson, L 

Pier, M. and Christmann, 


Pier, M. and Christmann, 


Limburg, H 
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Acylated reaction product of phenol 
and chlorinated wax 

Acylated synthetic resin containing 
ming structure 

Adipie acid, chloride and a petroleum 
fraction 

Aliphatic aleohols and aromatic com 
pounds 


Aliphatic-aromatic ketones and formal- 

dehyd 

Ahp' patie ketone and an aromatic 
compound 

Aliphatic ethers and aromatic com 
pounds 


Alkylated and acetylated paraffin wax 


Aixylated hydroxyaromatic carboxy 
he acids or their metal salts 

Alkylated resinified products of aro- 
matic hydrocarbons and aldehydes 

Anthracene and amy! chloride 

Aromatic compounds and acy] halides 

Aromatic hydrocarbons and chiorin 
ated paraffin wax 

Aromatic substituted aliphatic halide 
and alkyl halide 

Benzene and paraffin wax 

Benzene or naphthalene acylated 11 
two or more stages 

Bromophenol or monochloro-napbh 
thalene and paraffin was 

Cashew-nutshell oil and phosphorus 
sulfide 

Chiornated aliphatic hydrocarbon and 
carnauba, montan or similar wax 

Chlorinated ester wax, aromatic hydro- 
carbon and formaldehyde 

Chiorinated paraffin wax and an ali 
phatie compound 

“hlorinated paraffin wax and buty! 
phthalate or phenyl benzoate 
“blorinated paraffin wax and an ether 


(Continued on next page) 


2,138,809 
2,429,479 


2,268,400 


2,384,935 
2,422,247 
2,411,578 
2,114,812 

86, 206 


412,589 


2'322 036 
2,049,058 
2,411,160 
2,081,519 
2,147,546 
2,249,317 
2,332,824 


2,128,109 


i! 
10 
12 


8 
7) 


6 


9 /38 


31 
0) 
17 
17 
18 
17 


Ma 


47 


4! 


42 
47 


45 


47 


46 
3s 
45 
4 

44 


44 
39 


45 


45 
43 


36 


y/ 4 


37 
39 


41 


10/26/43 


8 


23 


38 


Reiff, O. M. and Badert- 
scher, D. EF 
Mikeska, L. A 


Lieber, E 


Gleason, A. H 

Lieber, E. and Thorner, 
M. E 

Lieber, I 

Lieber, E. and Cashman 
A. F. 

Lieber, E. and Thorner, 
M. I 


and Badert- 


Reiff, O. M 
scher, D. F 

Giammaria, J 
Reiff, O. M 

Lieber, E 


J. and 


Lieber, E. I 
Lieber, I 
Lieber, E. and Sadion, 


Lieber, E 


Frey, F. E 
Lieber, E. and Rice, H. T 


Gleason, A. H 
Hughes, E. C. 
Wade, M. I 
Reiff, 0. M 
Lieber, E. 
Young. P. I 


Gaylor, P. J 








TABLE 1-D (Continued) 


Us - Potent Date Inventor 


Sebstance or Reacting Moterials 
Chiormated paraffin wax and a by 
carbon remn from spent ‘ 

war 


Agrase, M S., Seb 
i. and Ayers, G. W 
15/43 | Frolich, P 


74 8/ 5/41 


Lieber, E. and Sa 


Cracked a extract Bray. U.B 

Cracked pitch and a « Wade, M. I 
phate hydroecarbor 

Cyelie aliphatic aleobols and mat i 2, 383,60) 5 Lieber, I 
hydrocarbons M.E 

Cyehe compound derivative and ar Lieber, E 
alphatic dihalo organie compound 

Dipheny! amine and dechilorinate: 4 ) Davis, G. H. B 
wax : 

Fatty ous and aluminum chlonde 2,2 1 Knowles, F 

Halogenated alietic acid and aromatx Lieber, E. and Rice, H. T 


and Th 


Dietrich, M A 


oi and ap aki 
alcohol, isocyanate or ix 
thiocyanate 


Hydrogenated tars from crack Bonnell, L. & 


rw: . 
Naphthalene, amy! chloride ae: E. and Cashman 


lene dichlonde 


Naphthalene and chlorinated Kay, W. B 


Bartlett, J. H. and Glea 
son, A 

Henricksen, A. and Lin 
roln, B. H 

Lieber, E. and Sadlor 
M 

Dave, G. H. B. and 
Swoope, C. C 

Pier, M., Christmann, F.. 
E,senhut, A. and Hirsch 
berger, W 

Naphthalene, chlormated wax and McLaren, F. H 
phosphorus sulfide 

Naphthalene, chlorinated  stearone 
and chiomnated ethane 

Naphthalene and ethylene chlonde 

Naphthalene, halogenated wax and an 
acy! habde. 

Naphthalene and methyl oleate or 
oleve acic 

Naphthalene, menochlorowax and tr 
rymethy lene 


Gleason, A. H 


Mikeska, I 
Mikeska, L. A. and Lieber. 


Gleason, A. H 


Reiff, O. M 
Reiff, O. M 
Reiff, O. M 
Naphthalene and propylene oxde t 7 7 a, E. and Thorner 
Lieber, E 

Lieber, E. 

Moran, R. C 


Nitrile and an alky! halide 

Olefins and sulfune or phosphoric acid 

Oleve seid, ethylene dichloride and ar 
aromatic hydrocarbon 

Oley! aleobol and thiony! chloride 


Davis, G. H. B. 
. H. G., James, W 


Ondised waxy hydrocarbons 055 
iN? 
& Badertecher, D. E 


Phenol, chlorinated wax and ortho- 
phosphitobensoy! chlonde 


Phenol, chiorinated wax, salicylic acid | 2,205,337 \ a H. G., James, W 
and phosphorus tnchlorde : and Badertacher 

Reiff, O. M 

Reiff, O. M 

Lieber, E 

Lieber, E 


Phenol and chlorinated ester wax 
Phenol and chlorowax 

Phenol derivative and benzyl chlornde 
Phenol hepta<iecy! ketone and ethy 


lene dichlonde 
Lieber, E 


Phenol and petroleum wax Reaf, O. M 


Polybase acids, unsaturated amines Blair, C. M., Jr 
and saturated aromatic amines 

Poly basse unsaturated carboryhe acid 7 Blair, C. M., Jr 
and an unsaturated aleobol 

Poly bame unsaturated carborybe acid ¢ 7 Blair, C. M. J 
unsaturated alcohol and saturated 
alcohol 

Pyrohgneous condensation products 
extracted with aleobol 

Rubber and aluminum chloride 

Solvent extracts 


Mower, F. R 


Steffen, E. M 
Moser, F. RK 


Lieber, E 
Chrustensen, ( 
Selby, W. M 
Van Peski, A. J 
Reiff, O. M 


Steane acid and tnethylene-tetramine 

Steary! chiorde and s coal tar ma 
ternal 

Sucrose and stearic acid 

Sulfur, selemum or tellumum deriva 
tives described in U. 8. patent 

2,197,835 
Sulfuried lard oil 
Sulfurized sperm oil 


Jule, J. 8 
McCoy, F. ¢ 
c.¢ 
Lieber, E 
Black, J.C 
Reiff, O. M 


Tall oil 

Tar piteb 

Wax-phenol carboryhe ac 
chlonde 


Wax talngs Davie, G. H. B 


Agents Recommended for Treating Oils to Depress Pour point 


Treating Agent U.S. Patent Date 





Adipy! chlonde 2,330,064 
Stearyl chlornde 2,231,148 Bartlett, +, H 
Voltohsation 2,088,898 3/37 | Breth, F 

Ultraviolet bght 2,138,868 1 Liberthson, i 


Pier, M. and Christmann, 


TABLE 2 
Physical Properties of Commercial Pour Point Depressants 


SANTOPOUR PARAFLOW 
Regular 

Flash Point, °F 400 

8.U.V. 210 °F 60 

Carbon Residue 


Gravity, “API 29.5 


TABLE 4 


Wax Modifiers Specifically Recommended for Use 
Dewaxing Processes 
Inventor 


Medsher U.S. Patent Date 





Aluminum stearate 


2,155,645 4/25/39 | Evans, L 
H.H 
. 158,358 16/39 | Evana, I 

178,328 31/39 Story, L.G 

132,355 4/38 Knowles, F. ( 

150,547 3/14/39 Hendrey, W 

Knowles, E 

Amorphous wax 1,881,643 11/32 Jones,. L. D 

2,036, 188 7/36 Anderson, J 

Asphaltie substances 1,857,404 5/10/32 | Schott, J. E 
2,031,108 18/36 Hopper, B 
2,034,175 17/36 Chase, ( 
son J 


1,967 17/34 | Osterstr 


t 33 
1 3/35 
37 


C.E 
Butylamine 40 Burk, R. E. and Hughes, 


{ 
Chiorinated and then dechilorinated 129,752 3/38 Whiteley, J.M 
paraffin wax. 
Chromium soape of fatty acids Cook, L. W 
Cracked pressure tars 045, ) ! Manley, R. E., McCarty 
Y. and Gross, H. H 


ba E and Gins- 
rg, B 


Mec ie. B.Y 
Coal tar constituents 
Cresol, nitrobensene, ete 
Patty oils and sluminum chioride 
reaction products. 
Heavy hydrocarbon distillates 


and Meyer 


Hydrogenated fatty glycerides 
Glycendes, polymerized 


Glycerol tristeara’ 

Hydrostearic acid ‘esterified with stear- 
ie acid. 

Lanolin or wool grease 


Lanolin or wool grease, owdised 2,119,938 


Lead naphthenate 2,150,547 


Monobydroxysteane acid 2,196,374 
Montan, carnauba or bees wax 
Montanic, carnaubic, melisaic, cerotic 
or stearie acid. 
Montan wax 2,132,355 
150,552 
2,158,370 


Knowles, E 
K ies, E 


acute, E 

2,260,994 Knowles, E 

2,161,581 Knowles. E. C 

2,158,671 5 Carr, _ E. and Wade, 
2,119,940 Carr, D. E. and Wade, 


Montan wax and cellulose stearate 


M.L 
Smisloff, W 


Plioform” 2,244,407 
Verver. C.G 


Reaction product of alcohol and ani- 2,085,519 
line or phenol. 

Reaction product of rubber and tin 2,147,573 .  W 
or baron habde. 

Piteh from sulfuric acid sludge 


and Towne 
2,150,501 ‘ alloran, R. A. and Ly 
Trnethanolamine soaps 2,059,837 


Various pour point depressants 123,833 


Wool grease 


End of Part ! 
Part Il of Mr. Kalichevsky's treatment of 
LUBRICATING O/L ADDITIVES 
will appear in an early issue of 


PETROLEUM REFINER 
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Figure 1. Typical Refinery Installation of Steam Transmission Piping. (Courtesy Crane Company) 


AS NOTED IN the first section of this 
three-part series, steam systems in process 
plants are commonly found to be at all 
levels of efficiency from the most economic 
operation to very low efficiency with costly 
heat losses, excessive pressure drops, and 
wasteful condensate removal arrange- 
ments. Of course, more is involved in set- 
ting up efficient plant steam systems than 
the correct planning and sizing of piping, 
since many choices of heat utilization and 
equipment selection are necessary. The 
piping system proper, however, is the place 
where many otherwise satisfactory plans 
for steam generation, distribution and 
utilization fall far short of the optimum eS 
possible efficiency. In this section the RG 
author considers problems of expansion 

encountered in steam transmission lines. 

A later section will treat the economics 

of such systems. 


Transmission Piping for 





Refinery Steam System 


PART Il 


HICKS, Hicks Associates, New York 


( Vv E suitable pipe sizes and steam 
conditions have been studied, expan- 
sion problems can be investigated. It 
will be recalled that a 16-inch nominal 
pressure loss line and a 10-inch maxi- 


mum pressure loss line were found 


suitable. The various means for absorb- 


ing the thermal expansion of both 
these lines will now be examined. 


Caring for Expansion 
There are four common methods of 
absorbing thermal expansion: 
(1) Use of expansion U bends. 
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(2) Use of double offset expansion 
U bends. 

(3) Use of slip joints. 

(4) Use of expansion bends com- 
posed of welding elbows. 
The four schemes are shown in Fig- 
ure 2. Each has certain inherent 
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a: PLAIN U BENOS 


SA 





4: OOVBLE OFFSET U BENOS 





¢ $4/P JOINTS 


POWER PLANT 
PROCESS EQUIPMENT 


eo! a | 


¢@ WELOING ELBOW BENDS 





Figure 2. Piping Arrangement for 16-Inch Line 


advantages. The best is that which will costs and has the longest life. as shown in Table 1. The appropriate 
absorb the thermal expansion at mini- The expansion of each line can temperatures, coefficients of expansion, 
mum first, operating, and maintenance — readily be computed on a form such and total expansions are tabulated for 
each pipe. A record of these computa- 
FIGURE 3 tions should be kept for possible future 
Allowable Distance Between Anchors for Expansion U Bends reference. Leaky flanges and broken 
anchors are often blamed on the piping 
designer. 

Method 1—Expansion U Bends: 
Expansion U bends have been and are 
still extensively used in long refinery 
lines. Since about 1920, when intensive 
American investigation of pipe bends 
began, many methods for solving U 
bends have been presented. To elimi- 
nate as many calculations as possible, 
a semi-graphical analysis of U bends 
used in refinery lines is presented here. 
The curves are based on usual analyti- 
cal methods and are sufficiently accu- 

rate for ordinary design practice. 
Using the allowable minimum radi- 
us of 80 inches in the 16-inch line U 
bends, allowable pipe length from Fig- 
ure 3 is 97.0 feet for 365° F. operating 


DEGREES } 


temperature. Allowable lengths given 


ATURE 


in Figure 3 are based on an assumed 
bending stress of 10,000 psi., with cold 
springing neglected. 

The ASA Code For Pressure Piping, 
B31.], in paragraph 620g states that 
combined stresses due to bending and 


TEMPER 


PIPE 


pressure shall not exceed three-fourths 
the sum of the S value at atmospheric 


temperature and the S value at nominal 


operating temperature, In equation 


form: 


Sop = 0.75 (Sie + S.) (1) 


For the 16-inch line operating at 
365° F.. using S values from Table 3, 
Part I, for ASTM A53, Grade A pipe, 


Sop = 0.75 (12,000 + 10,968) = 17,200 psi. 
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The Piping Code also states that the 
longitudinal] pressure stress is to be 
found by dividing the end force due to 
internal pressure by the cross-sectional 
area of pipe wall. Or. 


(2) 


For the 16-inch line which operates 
at a maximum pressure of 165 psig. 
and for which schedule 40 pipe was 
selected, 

165 (176.7) 


P . 1197 psi 
24.35 


say 1200 psi 


Permissible bending stress at 365° F. 
is now found by taking the difference 
and Pi, or 

1200 


between S,, 
17.200 16,000 psi. 

This is the permissible bending stress 
in 97 feet of 16-inch pipe, However, 
the length of 97 feet is based on an 
allowable stress of only 10,000 psi.. 
Figure 3. Therefore, the length for a 
permissible bending stress of 16,000 
psi. is found by multiplying 97 feet by 
the ratio of the stresses, or permissible 
pipe length = 97 (16,000/10,000) 
155 feet. 

To reduce the number of bends neces- 
sary, the pipe can be cold sprung into 
the desired position. To take advantage 
of the maximum cold spring allowable 
under the Piping Code, 50 percent or 
more of the computed expansion is cut 
from the pipe. When this is done the 
allowable pipe length as found from 
stress calculations can be multiplied 
by 1.5. Hence. actual permissible pipe 
length 155 feet (1.5) 232 feet. 

Now, the number of U bends required 
1700 feet 
232 feet or 
a whole number of 


P 1700 
bends can be used, eight bends, — 


to care for expansion is 
7.34. Since only 


or 


“o 
212 feet over-all are needed. Actual 


‘ 


bending stress is therefore —— 
10.000 
212 


97 


1.5 : 

14.600 psi., which compares 
favorably with the permissible value 
of 16,000 psi. Values in the equation 
are from this and the two preceding 
paragraphs and are used to form a 


FIGURE 4 
Anchor Reactions for Schedule 40 Expansion U Bends 
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rEMPER 
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simple proportion between actual stress 
and that used in Figure 3. 

Anchor reactions or forces for the 
16-inch line can be obtained from Fig- 
ure 4. At 365° F.. a 16-inch schedule-40 
pipe sets up a force of 8200 pounds. 
This force, however, is based on an 
allowable stress of 10,000 psi. Convert- 
ing to the actual stress existing, the 
reaction is 8200 (14.600/10.000) - 
12,000 pounds. Adjustment for cold 
spring is not necessary because it has 
but negligible efiect on anchor forces. 

Good design would locate anchors 


TABLE 1 
Thermal Expansion of Steam Transmission Lines 


of hr 


Type ' 
Pipe materia 


inches 


Nomir 


Operat 


al size of pipe, 
ig temperature 


Linear expansion coefficient, inches, 100 feet at operating temperature 
nches, 100 feet at installation temperature, 


Linear expansion coefficient, 
assumed as 40° F 

Difference 

Length of transmission line, feet 


line 8 


nches 


line 9 
Linear expansion, inches 
lw 
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Max. pressure |.ss 
A53—Grade A 
Seamless Carbon 
Steel 


Nominal pressure iuss 
Grade A 
Seamless Carbon 
Stee 
16 
365 
3.16 
0.43 
2.73 


46.40 
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THOUSANDS OF POUNDS 
as shown in Figure 2a. Anchors be- 
tween bends are actually unnecessary 
during normal operation because forces 
between any two bends are equal and 
opposite. However, uneven warming of 
the line with resultant unbalance of 
bend forces makes the use of anchors 
between bends desirable. They provide 
for more accurate control of the pipe 
during expansion and contraction with- 
out materially decreasing flexibility. In 
all cases anchors must be used at each 
end of the line to absorb the reactions. 

The solution for the 10-inch maxi- 
mum pressure line will not be 
detailed because it is made exactly as 
for the 16-inch line. Using 100-inch 
radius bends, eight are required. Each 
has an over-al] height of about 17 feet 
and a length of about 212 feet. Bend- 
ing stress is 12,500 psi. Anchor reac- 
tions are low, being about 2500 pounds 
at each. 

Method 2—Double Offset Expansion 
U Bends: The solution for double off- 


set U bends is the same as for the plain 


loss 
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U bends except that Figures 5 and 6 
are used. Figure 5 gives permissible 
bend lengths for stresses of 10,000 psi. 
Figure 6 gives corresponding reactions. 

For the 16-inch nominal pressure loss 
line using double offset bends with 
80-inch radii, length of each bend is 
567 feet. Three bends are required 
whereas eight U bends were needed. 
Difference in number of bends shows 
that double offset U bends have a 
greater ability to absorb pipeline 
expansion. 

Each bend will be about 23 feet high 
and actual stress in bend is 15,400 psi. 
Anchor reactions are low, only 6800 
pounds. 

For the 10-inch maximum pressure 
loss line using double offset bends with 
70-inch radii, length of each bend is 
340 feet. Five bends are required 
whereas eight U bends were needed. 
Each bend will be about 20 feet high 
and actual] stress in bend is 13,000 psi. 
Anchor reactions are extremely low, 
only 2150 pounds. For both methods 
1 and 2 support friction must be added 
in 


to anchor reactions as described 


method 3, below. 


it is seen 
expand about 47 inches and the 10-inch 
line about 63 inches. Double ended slip 
joints which can absorb up to 24 inches 
of expansion are available. Hence 
number of joints needed, N, is 


SYMBOLS AND ABBREVIATIONS 


a = Cross-sectional area of pipe, square inches 


am = Cross-sectional area of pipe me 


‘= Degrees Fahrenheit 


tal, square inches 


= Welding elbow bend length, feet 


= Steam pressure, pounds per squ 
= Pounds per square inch 


iare inch gauge 


Gauge pressure, pounds per square inch 


Longitudinal pressure stress, px 
Actual bending stress in pipe, p 


yunds per square inch 
ounds per square inch 


= Allowable bending and pressure stress, pounds per square inch 


Allowable stress at operating 
(from ASA Piping Code) 
Allowable stress at 150° F., pou 
pheric” temperature for stress « 
Welding elbow bend width, feet 


Method 3—Slip Joints: From Table 1 


that the 16-inch line will 


- 
4/ or 2; 


16-inch line, N 
24 


10-inch line, N 3 or 3 


FIGURE 5 
L — Allowable Distance Between /nchors for Double Offset Expansion U Bends 
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TEMPERATURE 


PIPD 


‘ 
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L* ALLOWABLE 





temperature, pounds per square inch 


nds per square inch, taken as “atmos- 


calculations 


The two joints for the 16-inch line 
would be installed between anchors as 
shown in Figure 2c. Joints in both lines 
are anchored to the ground or support- 
ing structure. 

Between joints the pipe must be ade- 
quately supported and free to move. 
Roller supports which guide and per- 
mit longitudinal movement are often 
used for this service. 

Required anchor size and strength 
are functions of piping size,steam pres- 
sure, slip joint construction, and type 
of supports used. During expansion of 
the pipe, friction at supports and in 
the joint packing sets up a force which 
must be absorbed by the anchor. In 
addition, steam pressure in the joint 
tends to force it apart. The value of 
these forces can readily be computed 
and from the results a satisfactory 
anchor designed. 

Support friction varies somewhat, 
but is usually assumed to be about 100 
pounds per support. At least six sup- 
ports per 100 feet are needed for the 
16-inch line and seven for the 10-inch 
line. 

Packing gland friction varies with 
different manufacturers, type of joint, 
and packing used. Gland friction in 
one type of slip joint frequently used 
in refinery work is about 2200 pounds 
per inch of pipe diameter. Assuming 
use of these joints in both lines, anchor 
forces are as follows: 
16-inch nominal pressure loss line: 


(100 Ib.) = 
10,200 Ibs 


Support friction 


1700 (6) 
{ 


Gland friction 


2200 - (16 in.) 35,200 Ibs 


in ia 


Pressure force 
165 psig. steam pressure 
(176.7 sq. in. pipe area)= 29,200 Ibs 
Total force to be absorbed 


anchor 74,600 Ibs 


10-inch maximum pressure loss line 
1700 (7) 


Support friction 100 
{ 
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(100 Ib.) = 11,900 Ibs. 


Gland friction = 
22,000 Ibs. 


2200- (10 in.) 
in. dia 
Pressure force 
425 psig. steam pressure 


(78.9 sq. in. pipe area) 33,500 Ibs 


Total force to be absorbed 


by anchor 66,500 Ibs 


Comparison of these results shows 
that the anchors for the 10-inch maxi- 
mum pressure loss line will be smaller 
than for the 16-inch line. However, 
the 16-inch line requires only three 
anchors whereas the 10-inch line needs 
four anchors. Total cost of anchors for 
both lines will be approximately the 
same. 

The principal advantages of slip 
joints become apparent when the pip- 
ing layout is studied. Only a minimum 
of pipe is needed because it runs in 
a straight line between point of supply 
and use. Amount of insulation is like- 
wise a minimum 

Method 4— Expansion Bends Using 
Welding Elbows: Detailed solution of 
these bends will not be presented 
because many graphical and semi- 
graphical methods are available. These 
will be found in piping catalogs and 
several handbooks 

The most economical size of bend, 
however, deserves some consideration. 
When bend width. W, divided by 


is lo, 


dis- 
tance between anchor points, L. 2 
the most economical bend is being 
used. In a bend of these dimensions 
the longitudinal] stresses at top and 
bottom are equal. Use of such bends, 
while desirable, is not always feasible 
because existing piping or structures 
interfere. 

When bend dimensions other than the 
most economical must be used, it will 
be found that maximum longitudinal 


FIGURE 6 
Anchor Reactions for Schedule 40 Double Offset Expansion U Bends 
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When i 


at bottom of the loop, Regardless of 
bend type, whether plain U, double 


0.5, maximum stress occurs 
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THOUSANDS OF POUNDS 
offset LU, or welded, actual stress in 
pipe must not exceed 40 percent of 
specified tensile strength of pipe 
material. 

The economic aspects of the various 
piping arrangements will be discussed 
in Part III of this article. 








Phillips Opens New 


Kansas City Lube Plant 








Top of page, left—Worker couples hose between manifold (on the right) 
and blending equipment in the lube plant of Phillips Oil Company, Kansas 
City, Kan 


Above—A closeup view of fractionating towers at the Phillips plant 
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Below shows general view of Phillips’ new lube plant, opened last month at Kansas City, Kan. 
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Top photo at right: Blending and homogenizing 
of oil are automatically controlled at Phillips’ 
new Kansas City, Kan., plant. 






Center photo: The one-quart canning machine in 



























the new lube plont fills 200 quart cans of motor a a oe 
oil per minute bliss ee 
y me mie) 
- & i> = 
Bottom photo: After oil drums are painted in the ; mo Fal } 
new Phillips plant, they pass through an elec- é . 3 ‘ 5 i| ; 
trically heated drying oven. Then they pass tai & = * 
along a conveyor system to be filled. > - 
w= 
\ek 
_— 
a ay ee 
finished blended " 
~~ - mee 
our automatic : c <i 
ding q t ot which have a , 2 “= 
yacity y ) per minute and - 
fourth 1. Each unit is capable ey on 
handling ree base oils and three ee eed ~~ —s 2 etl . 
additives si Itaneously. In addition to "Tt “a 
blending the components, the equipment . . Po gee a + Leaf 3 — eee — Sle Ganlcalliel 
leaerates and dehydrates the finished Ree , ~ aes 
ils. Steam heaters for the oil is : R 
1 ahead of the blending units to 
the proper blending temperature, 
a water cooler is provided for the 
| oil leaving the equipment. Tem- : 
the cooling water is con- 
m unit me 
stock and additive is pro- 
separate lines and pumps 
rage tanks to the blending 
Base oil transfer lines from storage 
compounding plant are enclosed 
steam-heated, concrete-pipe trench 
for ease in winter operation. Outside 
lines at the compounding plant are steam 
traced and insulated : 7 , - R 
lo prevent moisture contaminati« : | 
ducts, the breathers of the base ’ . a 
tanks are connected to a ” 
f bauxite driers. The sey 
pumps for stocks and additives are 
reversible and can pump out lines to e 
prevent contamination. Also, connections 
at the automatic blending units are made 
with flexible metal hose which minimizes 
mtamination 
Oil trom the blending units passes 
through tl water cooler to the drum 
fillers, canning machines, or to tank cars 
Drums are filled, closed, and sealed, 
then on wooden pallets are moved on the 
nveyors to the north end of the build- 
ing, where further handling for storage 
shipping is done by fork trucks 
Chree canning machines are used in 
the plant, one with a capacity of 250 
quart cans per minute, one 150 one- 3 ‘ wre: ‘ * 
- . Po . 


quart cans per minute, and a third 35 








five-quart cans per minute. Each canning o° aa he ecu 
machine is equipped with boxing and | ~*~ Be- «ane.. 4 Se ag | 
sealing equipt it - , << eli <x. 

—_ 


The small quantities of specialty oils, a "2 
I cannot be blended economically — 

one of the large automatic 
blending units, are blended in three 
small batch blending tanks, one of 810 
gallons capacity and two of 324 gallons 
capacity. Adjacent to these tanks are ten 
melt-down tanks for heating and remov- 
from drums the various additives 
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THE OCTANE number require- 
ment of a given engine depends 
on a large number of variables, 
among them atmospheric vari- 
ables—temperature, pressure, 
and humidity—combustion 
chamber deposits, ignition tim- 
ing, hot spot temperature, and 
cooling jacket temperature. 
Herein is discussed results of in- 
vestigations aimed at determin- 
ing the effect of these and other 
variables responsible for the 
octane number requirements of 
engines. A study of the effects of 
various types of fuels and lubri- 
cants offers interesting possibili- 
ties for reduction of the octane 
requirement due to depositicn. 
Engine adjustments are responsi- 
ble for variations in requirement 
from engine to engine. 

Tests with a standard trans- 
mission and a toraue converter 
drive indicate that the converter 
eliminates loading at low speeds, 
reducing the maximum require- 
ment of both engines slightly; 
however, the maximum require- 
ments for the converter were 3-5 
units higher than would have 
been predicted from the curves 
for the standard transmission 


i, IS approximately 20 years since 
the octane number scale for evaluating 


fuels was suggested and approxi- 
mately 16 years since what is now the 
ASTM Motor Method standard- 
ized. During this period very substan- 
}tial progress has been made in the 
} evaluation of fuels in laboratory en- 
gines and in cars on the road. Like- 
wise, great progress has been made in 
developing engines to use the much 
improved fuels that have been made 
available, There seems to be, how- 
ever, a marked sense of frustration 
on the part of many engineers when 
the subject of determination of octane 
number requirement of engines is men- 
tioned. A multitude of questions are 
raised, of which the two most common 


was 





are: 
(1) Why does the requirement of a 
given vary so much 

from observa- 

tion? 

Why 

make and model vary as much 

as 20 octane units in require- 


engine 
observation to 


do engines of the same 


ments ? 


No pretense is made here of pre 
senting a final answer to these ques- 
tions or the others that are raised. 
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Factors Affecting 


Octane Number Requirement 
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Instead, it is hoped that it will con- 
tribute to an understanding of some 
of the factors involved in antiknock 
requirement work, and serve to stimu- 
late discussion of this important prob- 
lem, 


Test Tools 


What is the octane number require- 
ment of a given engine? The answer 
depends on a large number of vari- 
ables. First. it is to define 
what is meant by requirement. Unless 
otherwise stated. the octane number 
requirement of a given passenger car 
engine is, for the purposes here, de- 
fined number of the 
blend of primary reference fuels which 
produces no more than borderline 
knock during level road. full throttle 
acceleration from low vehicle speed 
(usually 10 miles per hour), to -60 
miles per hour or 3000 engine rpm. It 
is realized that this may not always 
be the knocking condition for 
an engine, but much of the data used 
obtained by this proce- 


necessary 


as the octane 


worst 
herein were 
dure. 

For years it was customary to state 
requirements in terms of the Motor 
octane number of the blend of second- 
ary reference fuels which gave the de- 
sired level of knock in the engine in 
service. When n-heptane and iso-oc- 
tane (2,2,4-trimethyl pentane) became 
available at a reasonable price, most 
laboratories changed to the use of 
these primary reference fuels for both 
road and laboratory work, Lately, it 
has been proposed that “sensitive” ref- 
erence materials be used to measure 
the requirements of engines, since such 
materials would presumably be more 
representative of commercial fuels than 
are heptane-octane blends. Table 1 
shows the stated requirements of a 
given vehicle engine when evaluated 
with the three types of reference fuels: 
a) blends of n-heptane and iso-oc- 
tane; b) blends of secondary reference 
fuels C and F; and c) blends of n- 
heptane and diisobutylene. Just to con- 
fuse the issue further, the results are 
expressed in terms of both Motor and 
Research octane number calibrations 
of all fuels, 

It is apparent that the octane number 
requirement which is recorded is de- 


pendent upon the fuels used and that it 
is necessary to agree on a system of 
fuels. Unless otherwise indicated, all 
discussion in this paper will be based 


ALTITUDE, THOUSANDS OF FEET 
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OCTANE NUMBER REQUIREMENT 


BAROMETRIC PRESSURE, IN He 


FiGURE 1. Effect of Change in Barometric 
Pressure on Octane Number Requirement of 
Several Cars. (Change in octane number require- 
ment due to change in altitude from 50 feet 
below to 6600 feet above sea level and com- 
parison with data obtained on Research Method 
engine in altitude chamber at Bureau of 
Standards.) 


PERFORMANCE NUMBER 


BAROMETRIC PRESSURE, IN He 


FIGURE 2. Effect of Change in Barometric 

Pressure on Performance Number Requirement 

of Several Cars. (Data of Figure 1 converted to 

performance numbers using equation 
2800 


PN = 128-0N 
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FIGURE 3. Effect of Change in Absolute Humidity on Octane Number 


Requirement. 
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FIGURE 4. Change in Requirement with Mileage. 

(Typical data as observed and after correction 
for absolute humidity.) 
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FIGURE 5. Effect of Change in Atmospheric 

Temperature on Octane Number Requirement. 

(Change in requirement of temperature- sensitive 

car with change in 

Two sets of reference fuels, Humidity “ond dry 
barometric pressure constant.) 





on requirement in terms of heptane- 
octane, which automatically eliminates 
the calibration problem. 


Effect of Atmospheric Variables 


Before time is spent on discussion 
of some of the fuel, engine, and lubri- 
cant variables which can affect the 
requirement of any given engine to a 
major degree, it would be well to ex- 
amine the effect of the atmosphere 
in which the engine normally operates 
on its tendency to knock on a given 
set of reference fuels. 

Data which have been accumulated 
over a period of years indicate that 
barometric pressure, temperature, and 
humidity all may be important factors 
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(Atmospheric temperature constant but no allowance 
made for change in dry barometric pressure.) 
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FIGURE 6. Effect of Fuel TEL-Content and Test Mileage on Change in 
Octane Number Requirement. (Fleet of 66 1946 Ford, Chevrolet, and Ply- 
mouth cars operated in normal city and country service. Fuel catalytically 
cracked naphtha. Oil 100% Pennsylvania regular. Oil changed at 5000- 


in the knocking tendency of any given 
engine. The effect of barometric pres- 
sure on vehicle engine requirement 
has been demonstrated by two investi- 
gators,"** and by the Bureau of Stand- 
ards in altitude chamber work with 
the CFR engine.* 

As confirmation of the aforemen- 
tioned data, five passenger cars with 
stabilized deposits were run in the 
vicinity of San Bernardino, California, 
at altitudes varying from 50 feet be- 
low to 6600 feet above sea level. Ab- 
solute humidity varied only about 20 
grains, average, for these tests and 
temperature change was less than 30° 
F. The cars were driven from low to 
high altitude and return and require- 
ment determined at four different loca- 
tions on the up and down trips. 

The results are shown in Figure 1. 
superimposed on the Research Method 
background developed by the Bureau 
of Standards. It will be observed that 
over the range of barometric pressure 
covered there is good agreement with 
the Research Method curves, and it 
seems likely that extrapolation to 10.- 
000 feet along the Research curves is 
quite safe. This is confirmed by ex- 
amination of Figure 2 which shows 
the same data, converted to a perform- 
ance number (PN) basis using the 
formula 
- 2800 
128-ON 
These observations indicate that for 


mile intervals.) 


all practical purposes, the require 
ments of all engines are equally af- 
fected by variations in barometric 
pressure. (The industry badly needs a 
linear scale of antiknock value whieh 
is also continuous through 100 octane 
number. PN was used in this im- 
stance although it was realized that 
it may not apply too well to naturally 
aspirated engines. ) 

The effect of absolute humidity on 
octane number requirement was e&- 
plored on the chassis dynamometer by 
adding steam to the air to change hu- 
midity over a range from 10 to 130 
grains of water vapor per pound of 
dry air, This was sufficient to cover 
the range in atmospheric humidity nor- 
mally encountered. Temperature was 
held constant and dry barometric pres- 
sure allowed to vary as humidity was 
changed, Results shown in Figure 3 
indicate a wide variation among cafs 
of the same, and different, makes un- 
der otherwise constant conditions. 
Average effect for the 72 cars tested 
was 2.5 octane units decrease for each 
50 grains increase in moisture con- 
tent of the air. Since 50 grains mois- 
ture is equivalent to 0.3 inch mercury, 
it has been Suggested that about 0.9 
unit of the 2.5 should be charged to 
change in dry barometric pressure. 
(See Figure 1.) This appears to be 
an unnecessary refinement at this stage, 
however. 

The range among cars was from 


TABLE 1 
Octane number requirement of one car in terms of three reference fuel combinations and 


two calibrations 


Reference Fuel 


Calibration | Research 


HEPTANE-OCTANE 


Motor 


HEPTANE 
DIISOBUT YLENE 
| Research Motor Research 








Octane Number 


77.5 


87.0 
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CAR A, 2! UNITS 


CAR 6, 6 UNITS 
aque — 


RANGE IN OCTANE NUMBER REQUIREMENT 


START 2000 5000 


MILES FROM START OF TEST 


FIGURE 7. Range in Octane Number Requirement 
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—— lan : 


7500 10,000 BEFORE 
DEPOSIT REMOVAL 


AT 12,000 MILES 


Vehicles Same as Those 


Described in Figure 6 


for the 50-grair 


This variatior 


6.5 units 
water Vapor 
iminates the possil ility of applying 
blanket correction fa for 


the results obtained or 


tor humid 
it it seems that such co 
he applied to the 
rroup of cars, It has also been 

that the effect of 


with 


one car. b 
rection can results 
from a 
ybserved humidity 
rreater clean en 
depésits have accu 


reason for the wide vari 


humidity uubtedly an im 
portant factor Variation in 
observation to ol 


l which shows 


juirement from 
servatior in the same car 
demonstrated by Figure 
a ple of data 

| period of 


from a road test rur 


over a lor time and the 
same data replotted with a correction 
The cor 
rection factor used was developed for 
this particular car. It will be observed 
that most of the large 


quirement were eliminated by the cor 


applied for humidity effect 


Variations in re 


rection 

A number of the cars shown in Fig 
tested at different 
atmospheric temperatures and constant 


ure 3 were three 


ro 


OCTANE NUMBER REQUIREMENT 
e 


°o 


|| 


PARAFFINIC 


humidity. hence the data obtained also 
show the effect of atmospheric tem- 
perature on requirement. Cars of make 
F were the 
niheantly 


only ones found to be sig 


sensitive to temperature 


curiously. were not af- 
fected by change in humidity, Figure 5 
the effect of 
change in requirement of one of these 


hep 


change, and 


shows 


temperature on 
cars. Requirement in terms of 
tane-octane changed about one unit for 
each 10 


( h inge 


change in temperature, The 
about half that great 
when secondary reference fuels 
ised. The for this difference 
" performance are not definitely 
known, but it is suspected that differ 
ential distribution of the C and F fuels 


have heen responsil le 


was only 
were 


reasons 


may 


Effect of Combustion Chamber 
Deposits 

Ethyl Corporation. in common with 

other investigators, has 

iccumulated data to the effect 

of combustion chamber deposition on 


1 number of 


show 


change in octane number requirement. 
These data all based on a “be 
fore and after deposit removal” tech- 


are 


nique which minimizes the effects of 


INCREASE IN 
OCTANE NUMBER REQUIREMENT 


12,000 


MILES FROM START OF TEST 


FIGURE 8. Effect of Lubricating Oil Type on Change in Requirement with 


° 4000 


all variables other than deposits. Oc- 
tane number requirement is deter- 
mined with the deposits in place, de- 
posits are removed, and requirement 
determinations repeated with no engine 
adjustments. If road observations are 
made, requirement tests before and 
after deposit removal are repeated on 
two consecutive days. If the chassis 
dynamometer, and controlled tempera- 
ture and humidity are used, one ob- 
servation is sufficient. Table 2 shows 
the maximum, minimum, and average 
effect of combustion chamber deposit 
removal on requirement. One hundred 
and with a total of 
just over two million test miles, are 
represented in these figures, as are a 
wide variety of types of fuels, lead 
concentrations, lubricants. engines, and 
driving conditions. 


sixty-two tests, 


TABLE 2 
Decrease in octane number requirement of 
passenger car engines due to removal of 
bustion chamber deposits 





Included in the above data 
fleet test to the effect of 
ethvllead concentration of the fuel on 


was a 
study tetra- 
change in requireme nt due to deposits 
While many data had been 
lated to show the effect ol TEL. they 
were not sufficient to demonstrate sta 
tistically whether TEI impor- 
tant factor in requirement change. Ar 


accumu- 


was an 


rangements made. therefore. t 
use a portion of a public utility fleet 
for a study of the effects of lead con 
1946 Ford. Chev- 
rolet. and Plymouth cars were used. 
All had been run for less than 15.000 
the start of the test. Each 
was thoroughly checked and 


put in good mechanical condition. In 


were 
centration. Sixty-six 


miles at 


engine 


one make of engine it was necessary 
hence all 
were carefully adjusted to +1° of the 
factory Distributors in the 
other engines were not adjusted except 


Jaw i- 


to remove the distributors. 
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FIGURE 9. Effect of Base Fuel Type on Change in Requirement with 


Oil 100% 


(Car F in carefully-controlled, driver operation 
paraffinic.) 


(Car F in carefully-controlled, driver operation. Fuel for both Mileage 


tests—typical blend TEL 
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FIGURE 10. Octane Number Requirement and Knocking Tendency with 
Torque Converter and Standard Transmissions. (80-88 indicates motor 
and Research octane number of commercial gasoline. All other num- 
bers indicate octane number of reference fuels. Engine E. All tests 
made using CRC E-1 procedure. Accelerations started at 500 rpm.) 


to 
bustion 


give the proper basic timing. Com- 
chambers were cleaned, re- 
quirements were obtained, and the cars 
returned to the operator's daily serv- 
in which they were assigned to a 
Driving city and 
country. not unlike much average driv- 
ing, Three ot 22 
divided as equally as possible among 
the makes. were supplied with 
the base group 
using it clear. another with 1.0 ml. 
TEL. and the third group with 3.0 
ml. TEL per gallon, A fuel of high 
antiknock value without TEL was nec- 
to knocking the 
group of cars using clear fuel. Com- 
mercial catalytically cracked naphthas 
were used throughout the tests, These 


ice 


pool. was mixed 


groups cars, each 
three 


same gasoline. one 


essary prevent in 


fuels can be considered as representa- 
tive of possible future bases for very 
high quality premium gasoline. Aver- 
age inspection data are shown in Ta- 
ble 3. 

TABLE 3 


Average inspection dato—dgasoline used in 
fleet test 


API 


Reid Vapor Pressure. ps 


Gravity 


Octane Number: 
AST M-Motor-(€ 

rEI 

Research-Clear 


lear 


Or TEI 

Hydrocarbon Type 
*arattins 

Olefins 

Aroma 

Nap 
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They were also clean fuels as indi- 
cated by a CRF FL-2 piston skirt rat- 
ing of 9, 

The lubricating oil was a widely 
distributed, regular grade, 100 percent 
Pennsylvania oil. of SAE 10 viscosity. 
Oi] change period was 5000 test miles. 

Requirement observations were 
made periodically as mileage was ac- 
cumulated and and after de- 
posit removal at 12.000 test miles. The 
test at this 
it was apparent that little 
gained by further mileage 
tion. Requirement increase 
stantially leveled off at 10.000 test 
miles. All data at 10.000 and 12.000 
miles were obtained with the cars on 
the chassis dynamometer with humid- 
ity and temperature constant for all 
observations. In general. no adjust- 
ments other than basic ignition timing 
were made to the vehicles. since it was 
the purpose to show change in re- 
quirement from all causes during the 
test. and the effect of deposits at the 
end of test. The effects of TEL con- 
centration, test mileage, and deposit 
removal on requirement are shown in 
Figure 6. Note that the values shown 
are average for a total of 22 cars of 
three makes at each lead concentra- 
tion. It will be observed that the major 
part of the change due to mileage ac- 
cumulation occurred in the first 2000 
miles of operation and that the changes 
due to all causes during the test were 
slightly less than the change due to 
deposit removal at the end of the 


before 
was ended mileage since 
was to be 
accumula- 
had sub- 
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FIGURE 11. Octane Number Requirement and Knocking Tendency with 
Torque Converter and Standard Transmissions. (80-88 indicates motor 
and Research octane number of commercial gasoline. All other numbers 
indicate octane number of reference fuels. Engine EE. All tests made 
using CRC E-1 procedure. Accelerations started at 500 rpm.) 


test. There was no difference in the 
effect of deposits and 
leaded gasoline. The average results 


from clear 
are in good agreement with respect to 
the effect of TEL and average level 
of increase with data ace umulated from 
all other sources, indicating that the 
gasoline-oil combination was about 
average in effect on requirement. The 
extreme decrease of 28 due to deposit 
removal, occurring on both clear and 
leaded gasolines. resulted from a com- 
bination of change in engine speed for 
maximum knock and deposit effects. 

Reference was made earlier to the 
wide variation in requirement from 
car to car of the same make, The fleet 
test just described provided excellent 
data in this respect. Figure 7 shows 
range in requirement obtained at each 
observational period. Note that there 
was about 20 octane units spread 
among cars of the same make at the 
start of the test when all were free of 
deposits and in good mechanical con- 
dition. Approximately the same spread 
prevailed throughout the test and 
when all were again clean and tested 
at substantially constant temperature 
and humidity. It should be pointed out 
that probably the only reason Car B 
shows so little spread is that only six 
units were tested. The question which 
immediately arises why does this 
variation exist and what can be done 
about it? 


is 


A series of tests has been instituted 
to study the engines of high and low 
requirement of each of the makes in an 
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FIGURE 12. Effect of Change in Basic Ignition 

Timing on Octane Number Requirement. (Each 

curve represents data for a different model of 
engine.) 


effort to determine the reasons for 
the large difference in requirement 
The results of the study of one pair 


of the engines are reported below. 


Effect of Lubricating Oils 

The effect of lubricating oil type on 
change in requirement due to deposits 
has been recognized for many years. 
Merrill, Moore and Bray* pointed out 
in 1935 the marked effect of naph- 
thenic oil in holding down increase 
in requirement. This effect was evalu- 
ated recently in a single car known to 
have a high degree of reproducibility 
from run to run with the same fuel, 
lubricant, and driving conditions, Fig- 
ure 8 shows a comparison of require- 
ment data obtained with a paraffinic 
oil of high viscosity index and with a 
naphthenic oil ef low VI, both with 
the same base fuel containing TEL and 
in the same car operated by test driver 
under a carefully controlled driving 
cycle. It is clear that the naphthenic 
oil was far superior to the paraffinic 
in this Statistically 
data would be required to determine 
the exact effect of lubricating oil type 


respect. sound 


on requirement, and this should be a 
fertile field for investigation. 

The data available are not adequate 
to show whether the popular oil addi- 
tives used in the normal concentra- 
tions have significant effect on change 
in requirement due to deposits. If oils 
of high additive content are to be used 
in the future, attention should be paid 
to this factor, since it is entirely pos- 
sible that high concentration of addi- 
tives in the oil may affect octane 
number requirement. 


Effect of Base Fuel Composition 

In the same car used for the oil 
comparison described above, a single 
pair of tests on the effect of base fuel 
composition gave the results shown in 
Figure 9, The fuels were both full 
boiling range stocks, one a typical 
blend of several refinery stocks, and 
the other a special naphtha. While 
there is no definite indication as to 
why the special naphtha produced 
this desirable result, the data indicate 
that it may be possible to make gaso- 
lines which cause relatively little in- 
crease in requirement as deposits ac- 
cumulate. As in the case of the lubri- 
cating oil comparison, statistically 
sound data would be required to estab- 
lish the significance of the fuel effect. 
Research has just begun on the factors 
that might be responsible for the dif- 
ferences shown, but it presently ap- 
pears that there may be striking dif- 
ference in the effects caused by dif- 
ferent types of hydrocarbons. 


Effect of Type of Driving 

It is generally recognized that sever- 
ity of driving is a major factor in re: 
quirement increase, and the sensitivity 
of some engines to “clean-up” during 
severe driving is wel] recognized. This 
is not, however. a simple matter of re- 
duction of deposit weight. As an ex- 
press example of this effect, an engine 


which is widely used in trucks and 
passenger cars will accumulate about 
80 grams of deposit in passenger car 
service. The same type of engine in 
heavy, over-the-road truck service will 
accumulate about the same weight of 
deposit on the same fuel and lubri- 
cant. The requirement increase in pas- 
senger car will be about 10 
units, average, while the truck engine 
will show little or no increase due to 
deposits. There is every indication 
that requirement increase due to de- 
posits is small in most heavy duty 


serv ice 


operations. 


Effect of Torque Converters 

Many predictions have been made 
of the effect of various types of auto- 
matic transmissions and fluid drives on 
the fuel antiknock requirements of en- 
gines, The estimates have been based 
largely on curves of requirement over 
the engine speed range, obtained with 
a standard transmission loading the 
engine in the conventional manner. 
The assumption has been made that 
the requirement with the special trans- 
mission will be the same as the value 
obtained with the standard unit at 
speeds above the lock-up speed. Evalu- 
ation in this fashion seemed open to 
question, hence work was carried out 
with cars equipped with standard and 
torque converter drives, to study the 
effect of the converter on requirement. 
The torque converter was chosen in 
preference to the other types of drive 
since it seemed likely to impose the 
most drastic change in engine operat- 
ing condition of any of the units. 

Two cars with engines of similar 
designs but different displacements 
were used. Requirement of each engine 
was determined with the torque con- 
verter drive and a standard transmis- 
sion. Duplicate runs were made with 
both drives and all tests were made on 
a chassis dynamometer under condi- 
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tions of constant temperature and hu- 
midity to insure a high degree of ac- 
curacy. The CRC E-1 requirement pro- 
cedure was used for all work, Unlike 
the maximum knock procedure used 
for the work previously described, the 
E-1 procedure provides curves of re- 
quirement over the speed range of the 
engine. 

Blends of heptane-octane were used 
to determine the effect of the torque 
converter on requirement. In addition, 
a typical commercial premium grade 
gasoline which nearly satisfied the re- 
quirement of the cars was used, The 
results are shown in Figures 10 and 
11. The lower curves show requirement 
over the speed range in the conven- 
tional manner and indicate that the 
change to the converter, by eliminat- 
ing loading at low speeds, reduces the 
maximum requirement of both engines 
slightly. It should be observed, how- 
ever, that the maximum requirements 
were 3-5 units higher than would 
have been predicted from the curves 
for the standard transmission. 

The upper portions of the figures 
show audible knock intensity curves 
for several reference fuel blends and 
for the commercial fuel, which had 
Motor and Research octane ratings of 
80 and 88 respectively. Considering 
first Car E in Figure 10, the data for 
the standard transmission show a ref- 
erence fuel pattern quite typical of en- 
gines which knock at low engine 
speeds. The commercial fuel knocked 
at both low and high speed but adjust- 
ment of fue] antiknock level, or igni- 
tion timing, to reduce maximum knock 
intensity would have removed the high 
speed knock entirely. The fuel would 
be rated as about equal to an 87 
octane number reference fuel at 700 
rpm., i.e., quite close to its Research 
rating. It will be observed that the 
torque converter caused the peak 
knock intensities of reference fuels 
and commercial fuels to shift slightly 
relative to each other and that the 
commercial fuel would be rated as 
about 86 octane number, also close to 
its Research rating. It is obvious that 
the commercial fue] satisfies the en- 
gine equally well with either trans- 
mission, although knock in the high 
speed range is potentially more seri- 
ous than in the low range. 

A similar analysis can be made for 
Engine EE, Figure 11, except that this 
engine was free of knock at high speed 
on the commercial gasoline with the 
standard transmission and, of course, 
knocked at high speed with the torque 
converter. Here too, the engine is 
equally well satisfied by the commer- 
cial fuel with both transmissions. 

The conclusion can be drawn, there- 
fore, that while the torque converter 
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changes the knocking pattern of these 
engines from knocking at low speed 
to knocking at high speed, a typical 
commercial fuel that satisfies the en- 
gine requirement at low speed with 
a standard transmission will also satis- 
fy its requirement when a torque con- 
verter is used. In passing, it might be 
noted that work with diisobutylene- 
heptane blends of higher than normal 
sensitivity to changes in engine sever- 
ity indicates that very sensitive fuels 
may be rated lower at the same engine 
speeds with the torque converter than 
with the standard transmission. 


Effect of Engine Adjustments 


The effect of ignition timing on re- 
quirement is well understood, but Fig- 
ure 12, which shows data from a vari- 
ety of engines, may be of interest. It 
will be observed that the effect varies 
from about 0.5 to 1.5 octane units 
per crankshaft degree, depending to 
some extent on the octane number 
level. 

Figure 7 was used to illustrate the 
wide spread in requirement among en- 
gines of the same make on the same 
‘fuel and lubricant, The high and low 
requirement engines of Make A were 
removed from the vehicles at the end 
of test and installed on an engine 
dynamometer to search for the rea- 
sons why these engines varied so much 
in requirement. All tests were made 
with a clean engine and at constant 
speed under equilibrium operating 
conditions. It was found that a wide 
discrepancy existed in ignition timing 
in the two engines. The data obtained 
are presented in Figures 13 and 14. 
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Also shown are the standard curve and 
the results of a check of the distribu- 
tors on a standard bench test unit. 

Considering first the low require- 

ment engine, Figure 13: 

1) When timing was set at idle on 
the basis of No. 1 cylinder, the 
actual setting would vary by 
414°, depending on the idle 
speed, In this engine idle speed 
was about 450 rpm., hence tim- 
ing was retarded 3°. The pecu- 
liar shape of this curve below 
600 rpm. was found to be caused 
by the loose fit of the tongue of 
the distributor shaft in the groove 
of the driveshaft. The curve was 
restored to normal by upsetting 
the tongue to make a snug fit. 
The bench test curve was also 
somewhat erratic at low speed, 
but parallels the standard curve 
within reasonable limits. There 
was relatively little spread (2°) 
from cylinder to cylinder. 
There was a spread of approxi- 
mately 5° between the most ad- 
vanced and most retarded cylin- 
der when the distributor was in- 
stalled in the engine. The same 
cylinders were not the extremes 
at all speeds and it was ob- 
served that the condition was 
even worse during acceleration 
although no attempt was made 
to evaluate its magnitude. The 
spread was apparently due to 
whip in the drive system since 
it could not be eliminated by 
any distributor change. 

Considering the high requirement 

engine, Figure 14: 
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perature on Octane Number Requirement. (En- 
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fpm, on an engine dynamometer. All operating 
conditions except jacket temperature constant 
Reference fuels M, C and F.) 


1) Idle timing characteristics were 
norma! but basic timing was one 
degree over-advanced due to an 
error in setting and an error in 
locating the timing point marker 
The bench distributor test curve 
was over-advanced approximate 
ly 5° at the lower engine speeds. 
All eylinders 
vanced on the engine with No. 
l always the most retarded. The 
most advanced cylinder had an 

L000 


were over- ad 


over-advance of 814° at 


rpm., the speed of maximum 
knoc k 

The engines were knockrated on the 

dynamometer by a_ constant 

Borderline 


speed 
Procedure in the “as re 
ceived” and again with a 
common distributor but using the most 
advanced cylinder as an indication of 
The requirement data 
obtained are shown in Figure 15. It 
will be observed that the data obtained 
in the “most ad 
vanced 
agreement, particularly at the speed 
of maximum knock at 1000 rpm, Since 
this seemed 


ignition timing 


two 
evlinder” 


engines on a 


basis are in close 


igreement was good, it 


116 


unnecessary to conduct further work 
on these engines. It might be interest- 
ing to point out that both engines 
developed substantially the same 
power over the speed range when tim- 
ing was set for maximum power al- 
though there was a 6 percent differ- 
ence when the engines were run in the 
as received” condition. 

No claim is made that the variation 
among the other engines was due en- 
tirely to ignition timing: obviously, 
not all of them could be subjec ted to 
this type of Work on 


the pairs of high and low engines of 


investigation, 


the other makes is still in progress. 
With the large differences caused by 
ignition timing in mind, the effects of 
some other variables may seem to be 
minor, but worthy of considera- 
tion. For example. intake manifold hot 
spot temperature may change require- 
terms of fuels by 
ratings of 


ment in reference 
relative 


Figure 16 shows 


several units and 
fuels by 
requirement data obtained on one en- 
hot temperature 
changing the heat 


turn from stand- 


even more 


gine when was 


spot 
varied by valve 
spring setting + 1, 
ard. 


The effect of 


requirement 


jacket 
is of 


cooling tem- 


perature on inter- 
est in conjunction with thinking along 
the line of higher jacket temperatures 
to provide increased cleanliness to 
reduce the size of radiator needed for 
a given engine. Figure 17 shows the ef- 
fect obtained on two engines, one L- 
head, and one valve-in-head, operated 
at constant speed. The cooling system 
was pressurized to permit use of water 
as a coolant at all temperatures. Re- 
quirement data at 1000 rpm, are 
plotted in the interests of simplicity. 
The engines identical changes 
from 100 to 235, but 
what at 270° F, However, it is appar 
ent that any increase in jacket tem- 
perature is likely to impose a substan- 
tial penalty in increased requirement. 
The use of coolants having heat trans- 
fer coefficients different from that of 
water would be expected to alter this 


show 


diverge some- 


change. of course 


Conclusion 

Figure 18 permits a direct compari- 
son of the average effects on octane 
number requirement of five of the 
more important variables discussed in 
this paper. The changes in the vari- 
ables shown are of the order that may 
be expected in normal operation of 
passenger cars. 

Summarization follows: 

1) Practically everything with which 
an engine comes in has an 
effect upon its requirement. hence it 
is highly unlikely that the Utopia of 
all engines of a given make and model 


contact 


having the same requirement will ever 
arrive 

2) Study of the effects of 
types of fuels and lubricants offers in- 
teresting possibilities for reduction of 


various 


the requirement increase due to depo- 
sition, 

}) Variations in requirement from 
engine to engine can be minimized by 
careful attention to engine adjustments. 

1) Test car data can be made more 
consistent and reproducible if, in ad- 
dition to attention to engine adjust- 
ments, test work to evaluate require- 
ment is conducted under conditions 
of substantially constant atmospheric 
temperature, pressure, and humidity. 

It is hoped ;hat the data presented 
may help in an understanding of the 
and that the co- 
two industries in- 


general problem 
operation of the 
volved may result in better ulitization 
of the potential performance of fuels 
and engines. 
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Various Refinery 
Applications of 
Houdriflow 


Cat Cracking 


| OR the purpose of this study four 


typical methods of refinery operation 
have been selected. These include ther- 
mal cracking, alone, and combinations 
of catalytic- cracking with -vacuum- 
distillation, visbreaking, and delayed 
coking of the reduced crude. 

The processing schemes covered are 
listed below and simplified flow dia- 
grams for these schemes are given in 
Figures 1 and 2: 

1) Thermal—This processing 
scheme consists of conventional two- 
coil thermally cracking the 40 percent 
volume East Texas residuum to an ulti- 
mate yield of motor gasoline. 

2) Vacuum-Distillation—The 40 
percent volume East Texas residuum 
is vacuum-distilled to produce an 8.0 
percent volume asphalt. The vacuum 
gas oil plus the excess light virgin gas 
oil is catalytically cracked and the 
catalytic cycle stock remaining after 
blending the tar bottoms to No. 6 
fuel oil specification is thermally 
cracked. 

3) Visbreaking — The 40 percent 
volume East Texas residuum is charged 
to a flash tower and the resulting bot- 


Recovered C, 

Recovered C. 
Debut Gaoso Cc 

6 apace al G 

Polymer Goso 








Tor 





Fue! Ges 








Recovered C 
Recovered C. 
Debut Goso 
Tor 




















THERMAL 





VACUUM FLASHING 


Figure 1. Simplified Flow Diagram for Thermal (above) and Vacuum Flashing (below) Schemes. 
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Figure 2. Simplified Flow Diagram for Visbreaking (above) and Coking (below) Schemes 


THE PURPOSE of this study, presented at the recent San Antonio 
meeting of the Western Petroleum Refiners Association, is to review 
the economics of catalytic cracking as applied to several methods of 
refinery operation. Right now the petroleum industry is confronted 
with a difficult problem in the production of distillate and residual 
fuel, the supply of both of these fuels currently exceeding the demand. 
Price, too, has dropped, stocks have risen sharply and crude runs to 
stills have been reduced in some refineries for the first time since the 
early part of 1946. The best available tool for bringing the production 
of fuel oil into balance is catalytic cracking. Another factor con- 
tributing to an increase in cracking operations is the increase in 
octane rating, a probable need for the near future since engine 
designers are experimenting with higher compression engines. At any 
rate, the sharp drop in the price of fuel oils makes it expedient at 
this time to re-examine the economics or refinery cracking operations. 
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4) Coking — The 40 percent volume _ the catalytic cycle stock is thermally 
common flash tower. The flash tower East Texas residuum is flash-distilled cracked. 

overhead stock plus excess virgin gas- to obtain an overhead fraction and the In order to further this study two 
oil are catalytically cracked and the resulting bottoms is coked. The com- additional processing schemes were 
catalytic cycle stock remaining after bined flash tower overhead and total calculated to show the effect of recycle 
blending the tar bottoms to No. 6 fuel coker distillate plus excess light virgin catalytic cracking instead of thermally 
oil specification is thermally cracked. gasoil are catalytically cracked and cracking the cycle stock. The two addi- 


toms is visbroken and returned to the 
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Figure 3. Flow Diagram Houdriflow Catalytic Cracking Process. 
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tional situations are alternates for the 
visbreaking and coking processing 
schemes and are designated 3A and 4A. 

The basic yield data on which this 
survey is based were obtained during 
an extensive pilot plant program by 
the Houdry laboratories to determine 
the effect of method of stock prepa- 
ration on the catalytic cracking charac- 
teristics of the resulting stocks. During 
this laboratory program stocks were 
prepared from East Texas reduced 
crude by coking, vacuum-distillation, 
and by visbreaking to various severity 
levels. These stocks were cracked in a 
pilot catalytic cracking unit, Gasoline 
and fuel blends were prepared and 
tested. 

In the economic study the crude 
charge is assumed to be 10,000 
B.P.C.D. of East Texas crude. 
crude is distilled to obtain a 250° F.- 
E.P. straight-run gasoline, a 250-400° 
F. straight-run naphtha, a light gas- 
oil for diesel or No, 2 fuel, and a 40 
percent volume residuum. The 250° F.- 
E.P. straight-run gasoline is used di- 
rectly in the final motor gasoline 
blend. The 250-400° F, naphtha is 
thermally reformed to obtain a 70- 
octane distillate. It was assumed that 
1000 B.P.C.D, of light gasoil goes to 
sales and the remaining 960 B.P.C.D. 


The 
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Figure 4. Effect of Fuel Price on Payout Time. Gasoline 11.5 Cents per Gallon. Top curve represents 
vacuum flash. 


is available as catalytic cracking 
charge stock. The C, and C, fractions 
from the thermal and catalytic oper- 
ations are charged to « catalytic poly- 
merization unit 10 produce a polymer 


TABLE 1 


for use in the motor gasoline blend, 

In the economic comparisons Table 
A contains typical Gulf Coast price 
structure and utility values which weré 
assumed to be representative of the 


ing 10,000 Barrels per Charge Day, East Texas Crude 
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Scheme Number 


Processing 


Revenue 


2 3 
Vac. Dist. 
Once Thru 
Cat. Crack. 


BPCD $/Dae 


Thermal 


BPCD | $ Day 





10 Ib. RVP Motor Gasoline 
Diesel Fuel 
No. 2 Fuel 
No. 6 Fuel 
Dry Gas (F.0.F 
Excess Butane 


Coke 


As Fuel 


Total Revenue 
Operating Costs 
Crude 
Crude Distillatx 
Houdriflow Cracki:¢ 
Gas Plant 
Therma! Cracking 
Thermal Reforming 
Vacuum Distillatior 
Coking 
Catalytic Polymerizatior 
TEL to 800. N. (F-2 
Gasoline Inhibitor 
Taxes, Interest, Insurance 
Houdriflow Royalty 
Therma! Royalty 
Cat. Poly. Royalty 
Total Operating Costs 
Earnings, $/CD 
Payout Time, Years 
TEL to 78 on (F-2) (1,000 cc's 
Earnings, $/CD 
Payout Time, Years 
TEL to 82 on (F-2) (1,000 cc's 
Earnings, $/CD 
Payout Time, Years 


1,000 cc's 


lavestments | Process Equipment Only 
Crude Distill 
Houdrifiow Catalytic and Feed Prep. 
Vacuum Unit 
Gas Plant 
Thermal] Cracking and Reforming 
Catalytic Polymerization and Feed Treating 
Coker 


Total 
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6,126 
1,000 


29,589 
3,570) 


6,604 
1,000: 


32,332 
3,570 


2,378 


739 


3,567 1,781 2,672 
1,109 744 1,116 
43 45 


37,835 39,735 


10,000} 29,500 
10,000 772 


29,500, 10,000 
10,000) 


4,272 


1,614) 


$700,000 $700,000 


1,550,000 


680,000 
1,180,000 
370,000 


800,000 
800,000 
450,000 


$2,930,000 $4,720,000 $4,300,000 
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812 9,534 
605 
500 
453 1,990 
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203 
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407 
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$700,000 $700,000 
1,600,000 1,960,000 
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570,000 
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485,000 
570,000 


825,000 
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$5,075,000 $4,275,000 $4,950,000 





site auxiliary facilities have been in- 
cluded. Consequently, net earnings are 
purely comparative. 
The features of the main types of 
processing equipment are as follows: 
1) Thermal Cracking—A_ conven- 
tional two-coil thermal cracking unit 
was assumed to handle the East Texas 
residuum with provision for visbreak- 
ing the residuum and cracking the 
light oil. 
rs 2) Vacuum-Flashing—The reduced 
RECYCLE CAT CRACK crude is flashed in a_ conventional 
vacuum tower and the vacuum gas- 
oil is charged to the catalytic unit. 


COKING 


ONCE THROUGH CAT CRACK 


PAYOUT TIME— YRS 


3) Visbreaking—In order to mini- 
mize the investment by eliminating a 
VISBREAKING flash tower, an integral type flow is 
used. The reduced crude is charged 
to a flash tower and the resulting 
bottoms is charged to a visbreaker 
heater and then to the common flash 
tower. The combined vapor from the 
flash tower is charged to the catalytic 
unit. 

ONCE THROUGH CAT CRACK 4) Coking—A drum type delayed 
coking unit is used and the charge is 
the 15 percent volume residuum from 
flashing the 10 percent East Texas resi- 

RECYCLE CAT CRACK duum in an atmospheric flash tower. 
The coker overhead products combine 
with the flash tower overhead for 
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Figure 5. Comparison Once- Through and Recycle 
Catalytic Cracking on Payout Time 
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prices existing at this time Individual 
refiners should substitute their « 
price structure in order to determine 
their particular economics. 

The over-all maintenance cost for 


EARNINGS ~ $1,000/ CO 


the processing equipment was assumed 
at 4.0 percent of the investment The 
taxes, interest, and insurance costs 
were estimated at 5.0 percent of the 
investment. The rovalty rates were as 
sumed to be 5 cents per barrel of 
fresh feed for catalytic cracking, 5 
cents per barrel of fresh feed for 
thermal cracking and reforming, and 
0.5 cents per gallon of polymer for 
the catalytic polymerization 

It should be pointed out that th 
investments are for the primary proc 
essing equipment No storage or off 12 
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processing in the catalytic equipment. 

5) Houdriflow—In all of these 
studies the new Houdriflow catalytic 
cracking process is used. 

This catalytic cracking process, 
shown in Figure 3, retains the desir- 
able features of the conventional TCC 
process and in addition a number of 
improvements have been made which 
result in greater flexibility and lower 
cost. These improvements include a 
new method for moving catalyst, the 
use of higher catalyst to oil ratios, 
a simplified kiln and a more compact 
physical arrangement of the vessels. 

The use of flue gas for lifting cata- 
lyst is more attractive than the bucket 
elevators in that it is cheaper, decreases 
the number of mechanical devices, and 
permits a wider range of catalyst cir- 
culation rates. 

The use of a higher catalyst to oil 
ratio permits considerable flexibility 
in operation in that liquid, partially 
vaporized, or vaporized stocks mav be 
processed without difficulty. The use 
of liquid or partially vaporized stock 
simplifies the feed preparation equip- 
ment since a major portion of the re- 
action heat can be supplied by the 
catalyst entering the reactor. 

The simplified kiln is the result of 
the increased catalyst circulation, One 
or two burning zones are sufficient as 
compared to 7 to 10 zones in previous 
designs. 

The reactor is superimposed on the 
kiln in order to minimize catalyst 
handling and to reduce the ground 
area requirement. 

Regenerated pelleted or bead cata- 
lyst in the upper lift hopper flows by 
gravity through the reactor seal leg 
into the reactor. The catalyst passes 
downward through the reaction zone. 
through vapor-disengaging and steam- 
purging sections in the bottom of the 
reactor. It then goes by way of the 
seal leg into the distributing head of 
the kiln. The spent catalyst flows inte 
the kiln proper through a distributor, 
designed to insure uniform distribu- 
tion, and continues downward through 
the regenerator. 

Leaving the bottom of the kiln. the 
catalyst flows by gravity through a 
seal leg into the lower lift hopper 
from which point it is transported 
by means of flue gas from the kiln 
through a vertical lift pipe into the 
upper lift hopper. As in the conven- 
tional TCC process a small] stream of 
catalyst is continuously by-passed to 
the elutriator where “fines” are re- 
moved by air classification to maintain 
the average particle size of the catalyst 
in the system at the desired value. 

The oil charge enters the reactor 
through an injection nozzle, located 
centrally in the top of the reaction 
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Figure 7. Effect of Gasoline Price on Payout Time. Fuel, $1.50 per Barrel 


TABLE 8B 


Processing 


Investment 


No. 6 Fuel 

Produced 

Percent on 
Crude 


Payout 


Earnings 
$/cD 








Thermal 
Vacuum-Distillatior 
Visbreaking 4 
Coking . 
Visbreaking—Recycle Cat. Cracking 
Coking—Reeycle Cat. Cracking 





4,275,000 
4,950,000 


3,924 
5,108 





TABLE C—tead Requirement 


Processing 





Thermal 
Vacuum-Dhistillation 
Visbreaking 
Coking 
r ecycle Cat. Cracking 
Recycle Cat. Cracking 


inside the annular curtain 
means of the 


zone and 
of flowing catalyst. By 
injection nozzle the mixed-phase feed 
is atomized and directed onto the an- 
nular curtain of hot catalyst which 
immediately completes the vaporization 
of the charge and brings the tempera- 
ture of the vapor-catalyst mixture to 
the desired level for reaction, The 
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17 
0.75 


Os 


0.52 


hydrocarbon vapors then pass down- 
ward concurrently with the catalyst 
through a solid-bed reaction zone. 

The cracked vapors or synthetic 
crude leave the reaction zone via a 
catalyst-vapor disengager in the lower 
part of the reactor and flow to a con- 
ventional fractionation and recovery 
plant. 
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Figure 8. Effect of Octane Rating on Earnings. Basis: Fuel, $1.50 per Barrel. Gasoline 
11.5 Cents per Gallon 


\ small flow of steam into the head 
of the reactor, automatically regulated 
by a recording flow controller, main 
tains a seal at the top of the reactor 
to prevent the escape of hydrocarbon 
vapors up the seal leg and, similarly, 
the purge steam in the bottom of the 
reactor precludes the possibility of es 
cape of cracked through the 
séal leg into the 

Air for regeneration of the spent 
catalyst, supplied by a blower at about 
10 psig . by-passes the air heater whit h 


v apors 
regenerator 


is used for only. and enters 
the kiln through a channel-type dis 
tributor, Flue gases upper 
burning zone disengage above the cata 
lyst distributor, leave the top of the 
regenerator and main flue 
gas duct. Flue gases lower 
burning the bottom of the 


regenerator by way of a channel type 


start up 


from the 


enter the 
from the 
Zone leave 
collector and also enter the main flue 
gas duct. A bank of 
the kiln removes regeneratior 


steam to maintain the desired catalyst 


cooling coils in 


heat as 


temperatures 

The flue gas for the catalyst lift 
enters the lower lift hopper through 
a flow controller, engages and carries 
the catalyst up the lift 


upper lift hopper, and from this point 


pipe to the 


is vented to the atmosphere 

A summary of the relative advan 
tages of the various processing schemes 
when producing a gasoline having an 
80 F-2 rating is 
Table B. 

The summary 
present gasoline prices and provided 


octane given in 


indicates that at the 


the refiner has a market for coke the 
delayed-coking process is a very attrac- 
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tive method for preparing catalytic 
cracking feed stocks. Although the 
coking scheme results in the largest 
investment, the pay-out time compares 
very favorably with the other proc- 
esses and the earnings per day are ap- 
preciably higher than for the other 
processes. Visbreaking compares favor- 
ably with the coking process in that 
it has a lower investment, slightly 
lower pay-out time, but produces lower 
earnings. Recycle catalytic cracking of 
the cycle stocks (Schemes 3A and 4A) 
indicates reduced pay-out times and 
higher earnings over once-through 
catalytic cracking followed by thermal 
cracking of the net cycle stocks after 
fuel blending. Complete investment, 
operating costs, and earnings are sum- 
marized in Table 1. Basic yield data 
for the various operations are shown 
in Tables 2, 3 and 4. 

The effect of the price of residual 
fuel on the pay-out time with once- 
through catalytic cracking and with 
recycle cracking is shown in Figures 
+ and 5. Variation in the fuel price 
produces the greatest effect on the 
the processing schemes 


earnings of 
producing the most residual fuel. The 
coking scheme is the least affected by 
the price of fuel. Recycle catalytic 
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Figure 9. Effect of Octane Requirement on Cash Position after Five Years 
Basis: Fuel, $1.50 per Barrel. Gasoline, 11.5 Cents per Gallon 
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cracking minimizes residual fuel when 
compared to once-through catalytic 
cracking followed by thermal cracking 
of the catalytic cycle stock. The recycle 
operation is affected less by the price 
of fuel and shows considerable advan- 
tage over once-through cracking. 

As the gasoline price increases, with 
fuel price remaining constant, the ad- 
vantage of the coking, vacuum-flashing, 
and visbreaking over thermal cracking 
increases. The differential earnings be- 
tween the various processing schemes 
are only slightly affected by substan- 
tial changes in gasoline price. This is 
illustrated in Figures 6 and 7. 

The lead requirements for the motor 
gasoline blends vary appreciably de- 
pending on the method of processing. 
\ brief summary of the lead require- 
ments is shown in Table C 

On the basis of this summary it is 
apparent that as the octane level is 
increased the advantage of catalytic 
cracking over thermal cracking in- 
creases. The advantage of coking over 
visbreaking decreases because of the 
higher lead requirement, The higher 
lead requirement is the result of the 
lower octane of the coker gasoline. 

If the lead content of the gasoline 
had been held constant and the octane 
difference corrected by the amount or 
severity of naphtha-reforming, the 
relative advantage of catalytic crack- 
ing over thermal cracking would be 
enhanced. 

The influence of the octane rating 
requirement of the motor gasoline on 
the economics is shown in Figures 8 
ane 9. The lead requirements for the 
various gasolines are presented in 
Figure 10. 


Conclusions 


The studies as presented indicate 
the following conclusions: 

1) At the present market conditions, 
coking or visbreaking are the best 
methods for preparing catalytic crack- 
ing charging stocks. 

2) More catalytic cracking capacity 
appears necessary because of the oc- 
tane advantage of catalytic over ther- 
mal gasolines. 

3) To minimize the production of 
residual fuel, the use of catalytic 
cracking is advantageous. 
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Figure 10. Lead Requirement vs. Octane Rating. 
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Above—Rigger bolting the ladder to the demethanizing column at McCarthy Chemical Com- 
Pany's new gasoline plant, Winnie, Texas. The remaining column to be raised to the left of the 
demethanizer is the absorber, which had not been moved into the site due to the mud. 


(All photos by C. C. Pryor, associate editor.) 
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McCarthy Chemical 
Builds Second 
Gasoline Plant 


Despite the Mud 


(C 
AONSTRUCTION 
] piest 


ficul 


equipment, 


welding, 


perations involved 
] 


fo the usual and ordinary 
difficulties, d more than a 
almost c uous heavy rains, and the 
resulting quagmire of black gumbo and 
vellow clay becomes the subject of the 
project engineer and construction super- 
intendent’s worst dreams by night and 
the objective of his foulest imprecations 


Rigging crew pre- 
paring to skid stor- 
age tank from rail- 
road siding to 
storage site. Deep 
mud made use of 
rubber-tired bolster 
impossible, so crew 
rigged sled of steel 
plate. Using winch 
truck at left, tank 
was rolled up in- 
cline of heavy tim- 
bers and balance 
on sled cribbing. A 
stationary winch 
about 600 feet in 
front of the sled is 
used to pull the 
sled over the mud 
to the plant site 
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Loaded on the sled, the tank was turned 90 

degrees and chained to the sled. The tank is 

headed in the same direction as the winch 

truck at the right. In the background of the 

photograph is the chemical plant and gasoline 
plant No. 1. 


be done—in the mud. One rigging crew, 
tired of fighting the mud, actually man 
aged to use it in skidding storage 
tanks on a sled from the railroad siding 
to their foundations 

The new plant, having the same capa 
city as the first plant constructed, will 
process 85 million cubic feet daily of 
natural gas from the North and South 
Stowell, Fig Ridge, Winnie, and Fan 
nett fields. Products extracted from the 
gas will include propane, butane, naph- 
tha, kerosine, gasoline, and fuel oil 
Residue gas from the plant will be used 
as raw material in the chemical plant 





Process for the new plant was de 
signed by Petroleum Engineers, Inc 
rigging and erection was contracted by 
Westheimer Rigging Company, and 
foundation and piping by Carruth Con 
struction Company. Construction draw 
ings were supplied by Wyatt C. Hedrick 

As shown in the photographs, conden 
sers, heat exchangers, accumulators, and 


The tank has been skidded down the mud runway to the concrete foundation piers, At this point: cy. quipment are supported in a 


the tank is pulled over the foundations shown here, and the head end placed on a bolster be- 
tween the piers. A dragline lifts the rear end and the tank is moved forward on the bolster until 
it is across the piers. Then the tank is rolled across the piers on timbers until it reaches its ; 
place. The ends are raised by the dragline for the saddles, which are lifted in place by the ‘r< will serve as the pump room. The 
rigging crew, and the tank is ready for piping and pointing. structure is designed to increase the 

compactness and accessibility of equip 


steel structure of the type used in re 
fineries. The ground floor of the stru 


ment for operation. Also, pumps below 
mud until board roads’ the structure are provided with the re- 


<) were laid through quired head for efficient performance 
More than 80 per- 
resumed when the 
However, it will be 

’ } , h 

anying photographs 

d not been able to 24 trays; high pressure still, low pres 


Vessels used in the process include a 
1000-pound absorber; 500-pound reab 
sorber, 24 trays; 185-pound reabsorber, 


vessels into the area sure still, deethanizer, depropanizer, de 
“the great deluge.” butanizer; distillate still (200 endpoint); 
work was still to demethanizer, and a naphtha still 


for the men 
mut bec ired. A_ few 
ine dried ri f the 
trea ré which 
the wu 

mud so 


out 


Process area of the plant, completion of which 
was slowed by heavy rainfall. Until the board 
roads were laid, deep mud prevented trucks 
moving heavy equipment onto the site. The 
steel structure behind the row of columns is 
similar to that used in refineries and will 
support the condensers and accumulators for 
the various columns. Process pumps are be- 
neath the structure on the ground level. Three 
columns of plant No. | can be seen at the 
right 





One of 392 fog-dispersing “triads” shown in 
test burn at Los Angeles Airport. Flames rise 
about 12 feet and fon out about 9 feet at top 
to give controlled heat which causes the atmos- 
phere to absorb woter. 





“FIDO” Offers Further Use 


And Market for Diesel Fuel 


1 commercial installation of the 
$842,000 Todd thermal fog dispersal sys- 
(“Fido”) has been successfully 
tested at the Los Angeles airport. De- 
sigt to improve airline safety and 
regularity, it is the first com- 
mercial installation in the world and 
was developed by Todd Shipyards Cor- 
ion. The city combined with the 
to finance the construction under 
Airport Act. However, the 
airlines serving Los Angeles 
operating cost and 
maintenance and have contracted to 
amortize the city’s $385,541 of capital 
expenditure, over a five-year period. 

rhe installation is designed to pro- 
duce ceiling heights as follows: a) 400 
to 300 feet in the 2000-foot approach 
rone; b) 259 feet in the 1000-foot “touch- 
down” zone, and c) 200 feet to 75 feet in 
the 3000 feet of remaining runway. 

There are 392 “triads” on frames 
erected 14 above the ground 
which parallel both sides of the main 
east-west runway and approach zone for 
6000 feet. Every triad has three Todd 
jet-atomizer nozzles that control the 


= 
HE first unit of the new and im- 
pr V 
tem 


scne 


CAA 
the Federal 
hive major 

have underwritten 


inches 


combustion of diesel fuel. The triads are 
connected with underground pipes that 
lead to two oil storage tanks, situated in 
a remote area, holding 129,276 gallons ot 
fuel each 

Estimates are that this will 
turn 75-foot ceilings into 300-foot ceil- 
ings, and visibility of three-eights mile 
can be turned into more than three- 
quarters of a mile in two minutes at a 
cost of $200. A 50-passenger airplane 
can probably “Fido” into Los Angeles 
for about $3 per passenger. This com- 
pares with $8 to $10 per passenger 
which it,costs when planes use the alter- 
nate field at Palmdale, on the desert 
near Los Angeles 

The Todd jet-atomizers are ignited 
instantaneously by push-button control 
from a control booth through electrical 
dual igniters on the frame holding the 
triads. The rate of output of fuel can be 
varied by controlling the pressure in the 
return line without affecting the quality 
of atomization and without changing the 
oil supply pressure. The angle of flame 
is practically constant over the entire 
range of fuel output. Burners can be im- 
mediately shut off to eliminate drip and 
to assure minimum 
required operation 

The intense con- 


system 





Upper 


drawing 
Lower 


& 





type burners ore spoced from 10 to 90 feet apart along both 
Los Angeles runway ond at the approech zone for a distance of 6000 feet 
The operator located in the control booth can very the amount of fuel burned 
to meet ony fog conditions so as to insure the ceiling heights indicated in the 


A serves of 392 triads of Todd pressure atomizing voriable-capacity 


sides of the 


Cross-section view of the runway oreo, showing how the ceiling has , 
been raised by the concentrated heat to 300-400 feet in the { 
2000-foot approach zone; 200-250 feet in the 1000-foot touch 

down area, and 75 feet in the 3000-foot landing area 


o 
Pe rd 


GROUND LEVEL 


FUEL FEED 


UNDERGROUND PIPING 


trolled heat gen- 
erated raises the 
saturation point of 
the atmosphere to 
absorb water vapor 
over and in the im- 
mediate vicinity of 
the runway. The 
installation is de- 
signed to disperse 
the densest fog in 
1% minutes to a 
minimum operable 
ceiling height 

Burning lines 
parallel both sides 
of the main runway 
for 4000 feet and 
then fan out int 
the approach zone 
for 2000 feet where 
they “hook” left 
and right to form 
burning patterns 
which take full ad 
vantage f wind 
drift normally ass 
ciated with tog 
Separation of burn- 
ing lines range 
from 400 to 870 feet 
from the yt 
the rumway 


“BURNER TRIAD 
AND DUAL 
ELECTRIC IGNITORS 





center 


Construction at 


Los Angeles was 





by Sechtel orpo- 





ration, prime con- 
tractors 
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The 


Manufacture of 


Lubricating 


Greases 


Part IV. Aluminum and 
Barium-Base Greases 


C. J. BONER 
Chief Research Cnemist, 
Battenfeld Grease & Oil 


rporation, Kansas City, Mc 


Previous articles failed to men- 
tion the importance of having equip- 
ment free of all other types of lubri- 
cating grease when a new type is to be 
manufactured. Due to the particular 
lubricating greases about to be de- 
scribed, this point must now be stressed. 

4 number of patents call for the use 
of soaps of two or more metals in the 
same lubricating grease, but a general 


PREVIOUSLY in this series, which 
seeks to present a thorough re- 
view of present day greasemak- 
ing practices, the author has 
discussed calcium and soda-base 
greases. Now he turns to alu- 
minum and barium-base greases, 
describing procedures in the 
manufacture of each as well as 
actua! machinery requirements. 
The next part, fifth and last of 
the series, will discuss lithium- 
base and miscellaneous greases. 


rule for such combinations is that the 
resulting product takes on the charac- 
teristic of the least desirable soap. 
With some types of lubricants such 
mixtures little harm. Thus. 
a little soap in a calcium- 
soap grease or a little calcium soap 
in a sodium-soap grease will have 
little adverse effect. On the other hand. 
other types of soaps in either alumi- 
num-base lubricating greases or ha- 
rium-hase lubricating greases will be 
detrimental. Therefore, extreme care 
should be used to see that equipment 
is free from al] other types 
before manufacturing either aluminum 
or harium-base lubricating 


may do 
sodium 


of greases 
greases, 


Aluminum-Base Lubricating 
Greases : 

In spite of the fact that aluminum- 
base lubricating greases demand some 
premium in price over that charged 
for either calcium or sodium - base 
lubricating greases a large tonnage of 
the former is produced. This is pri- 
marily because their clarity gives these 
products a very attractive appearance. 
Other distinctive characteristics are 
that due to a lower soap content, they 


Figure 2—Series of Compounding 





Standard 
California 


Photo courtesy 
Ol Company of 


Figure 1—Lubricating Grease Compounding and 
Packaging Plant. 


contain about five percent more min- 
eral oil than most calcium-base greases 
of the same consistency and that many 
of them have a tacky nature. If a light 
colored oil is used in the manufac- 
ture of such lubricating greases the 
product will be clear enough so that 
a newspaper can be read through a one 
inch thickness of the lubricant. On the 
other hand, if made from bright stocks 
the outer tone will be green with a 
red color by transmitted light. This 
tvpe of grease has been manufactured 
for more than 20 years. 

Lubricating greases made from 
aluminum soaps are relatively water- 
proof and have dropping points slightly 
higher than calcium-base lubricating 
greases, When subjected to heat these 
products become rubbery when near 
the melting point. 

This type of lubricating grease is 
almost universally from pre- 
soap, generally aluminum 
There many manufac- 
turers of this and each manu- 
facturer produces several different 
grades. This is possible because, since 
aluminum is a trivalent metal, it is 
possible to combine varying propor- 


made 
formed 
stearate. are 


soap 


Kettles for Lubricating Grease 


Photo courtesy, Sinclair Refining Company 
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Figure 3—Heating and Cooling Cylinders for Continuous Processing 


tions of metal with fatty acids. The 
resulting products will then act quite 
differently when used as gelling agents 
for mineral] oils 

The 


of dispersions of aluminum soaps in 


uniformity and characteristics 
mineral oils depend not only upon the 
composition of the soap but also upon 
the type of mineral oil used, additives 
employed, if any. the method of dis 
persion of the the 
moisture in both the soap and the oil 
the 
the resulting lubricating grease 


soap, amount of 


cooling 
Paraf 


finic oils will produce more transpar- 


and rate and manner of 


ent aluminum-base lubricating greases 
than naphthenic or asphaltic types of 
High-viscosity 
solvent 


have greater 


aluminum 


oils oils 


power for soaps 
than low-viscosity oils and hence pro- 
duce softer products, 

Additives 
added by the soap 
they may be introduced when a batch 
is charged material is termed 
an additive when it provides a char- 
acteristic in addition to that produced 
by the soap alone. On the other hand 
a modifier is a product which actually 
the 


and modifiers may be 


manufacturer or 


Some 


influences and changes grease 
structure 

An illustration of an additive is a 
linear polymer of isobutylene with an 
average molecular weight in excess of 
30,000. Such a product adds addi- 
tional stringiness to the lubricating 
grease. Various fats and fatty acids act 
as modifiers for aluminum lubricating 
that they make the grease 
High-molecular-weight 
moderation, 


greases in 
more plastic 
used in 


alcohols, when 


will also modify aluminum-grease 
structure. From 5 to 25 percent of an 
aluminum soap of an unsaturated fatty 
acid used with 95 to 75 percent of 
aluminum stearate will also enhance 
stringiness of the final product. 

Aluminum-base lubricating 
is one in which the crystal or gel struc- 
ture must form the mass is 
dormant. While of the 
modifiers may influence this structure 


formation, no substitute for a dormant 


grease 


while 


some above 


or gelling period has so far been 


discovered. 


Batch Formation 
batch of 
grease a 


In the manufacture of a 
aluminum lubricating 
portion of the mineral oil and the re- 
quired amount of soap is added to a 
kettle provided with some means of 
The agitators are started at 
once and the soap powder beaten into 


base 


heating 


a cream before heat is started, If more 
than one speed is provided the agitators 
are run in high during this period. If 
this is not done lumps of the soap 
may remain and once the soap starts 
to melt the outside of these lumps will 
fuse and they will remain as lumps 
throughout the cooking. Any type of 
heat will serve for the manufacture of 
aluminum-base lubricating greases and 
probably the greater portion produced 
are made in steam jacketed kettles. 
Since no chemical reaction is in- 
volved, formation of the soap-oil 
fusion simply consists of dispersing 
the soap in the oil by heat. When heat- 
is started consideration must be 
given to the presence of moisture in 
either the soap or the oil. If the batch 
reaches the gelling temperature with 
such moisture present a soft consist- 
ency in the final product will result. 
To correct this the charge can be held 
at 170 to 185° F. for perhaps two 
hours and most of the moisture will 


escape. 

By the time the mass reaches a tem- 
perature of approximately 170° F. a 
flabby gel will start to form. At this 
point the mixture is not clear. prob- 
ably due to some soap which is still 
not dispersed. At a temperature of 
about 200° F. the mass will start to 
become clear but will still be a weak 
vel. When 225° F. is reached the gel 
will be quite heavy and will continue 
in this condition until at about 325 
F. thinning will occur but the mixture 
will still be quite viscous. When the 
period of heavy gel arrives it will be 
necessary to shift the speed of the 
agitators to low or second. 


If the moisture has not been re- 
moved as noted above foaming may 
occur and continue until the water is 
all driven off, In extreme cases it may 
be necessary to shut off the heat to 
check such foaming, When danger of 
foaming is past the remainder of the 
oil can be added. Frequently this oil 
will be preheated in order to speed up 
the finishing of the charge. Additives 
or modifiers are added in sufficient 
time so that they will be throughly 
mixed before cooking is complete. 

After the charge has reached a tem- 
perature of about 300° F. it is ready 
to cool so that a plastic product will 
result. This cooling may be done in 
several ways. Many grease plants pre- 
fer to pump or draw the grease into 
shallow pans where it is left undis- 
turbed until the gutty structure has 
changed to a plastic gel structure. The 
pans are 3 to 6 inches in depth and are 
stacked in tiers on racks so that air 
can circulate around them. One plant 
has a mechanical device to tilt a series 
of pans at the same time so that the 
contents will discharge into a hopper. 
The consistency of the resulting lubri- 
with the rate 
ot cooling and consequently some 


cating grease will vary 


plants provide air-conditioned rooms 
so that they will obtain rapid cooling 
at a uniform rate. Others provide a 
rapid change of air around the pans by 
means of fans. If the grease is pan 
cooled it is finally emptied into hop- 
pers connected to pumps and screens 
through which it is forced and deliv- 
ered to packages. Just previous to this 
latter step entrained air may be re- 
moved by vacuum. In lubricating 
greases which are sold with clarity as 
a talking point the presence of air of 
course detracts from the appearance 
and therefore many plants use homo- 
genizers for deaerating. 

As a consequence of the time in- 
volved in pan cooling and because of 
the space taken up with such pans, 
much thought has been given to other 
methods of cooling. One plant cools in 
a kettle by means of water in the 
jacket, reducing the temperature from 
290° to 163° F. in a little over a half 
hour, at which point the produce is 
packaged. If naphthenic type mineral 
oil is used, the product, after further 
cooling in the package is fairly uni- 
form in consistency. Using the same 
procedure but employing a paraffin 
base oil, a grainy product results. To 
correct this the time taken to cool a 
charge is increased to two hours or 
longer. Other plants draw the lubricat- 
ing grease directly into packages at 
temperatures of approximately 230° F. 
To permit such handling the aluminum 
soap used has to be modified and even 
then the product filled in large con- 
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tainers will be softer in the center than 
at the edges. 

In another procedure the total alumi- 
num soap and half of the mineral oil 
required are heated together and drawn 
into pans. This “stiff grease,” when 
cooled, is emptied into a kettle and 
mixed in the cold with the remainder 
of the oil. Following this the mixture 
is fed to a cold homogenizer where a 
final smoothing out and blending of 
the heavy lumps and the oil takes 
place. 


Continuous Process 
Several installations of a 
are in use which provide for heating 
and then cooling an aluminum soap-oil 
mixture in a stream so that 1500 to 
2000 pounds of material is processed 
per hour (see Figure 3). A slurry of 
the soap, oil and additives is prepared 
and then subjected to a vacuum of 22 
to 26 inches to remove air. Since the 


process 


slurry is prepared in batches two mix- 
ing tanks are used so as to provide 
for continuous operation. A metering 
pump then feeds this mix to a heater 
consisting of concentric cylinders, an 
outer space of which contains the heat- 
ing medium. The space through which 
the slurry passes is a narrow annular 
portion containing rapidly moving 
blades which remove the mixture from 
the heated surface and also act as 
mixers. When starting up, the feed 
is recycled for a few minutes until 
equilibrium is established. The mix- 
ture leaves the heater after an interval 
of 10 to 180 seconds, at a temperature 
of about 300° F. and enters a cooler 
which is identical with the heater but 
which employs water in the jacket. 
The stream leaving the cooler is kept 
predetermined temperature of 
140° F. for delivery to in- 
gelling tanks, holding 5500 
pounds each, The lubricating grease 
remains in these tanks from 12 to 20 
time it has assumed 
It is then drawn 


at a 
110° to 
sulated 


hours by which 
a stable gel structure 
out by a pump and passed through a 
worker into packages. Since the initial 
mix was deaered this operation does 
not have to be repeated. 

The advantages claimed fer this con- 
tinuous for production of 
aluminum base lubricating grease are 


process 


a more uniform product, conservation 
of space, labor savings and a higher 
vield per pound ot soap. That is. a 
given consistency is obtained with less 
soap than by the pan method of cool- 


ing. 


Barium-Base Lubricating Grease 

One of the more recent develop- 
ments in the lubricating field is the 
production and marketing of barium- 
base lubricating greases. Such prod- 


ucts are characteristized by extreme 


resistance to removal from bearings 
by water, high melting point, good 
adhesiveness and cohesiveness and re- 
sistance to change in consistency due 
to the working action of bearings, The 
above characteristics qualify this type 
as a multi-purpose lubricating grease 
for automotive and farm equipment. 
The versatility of this type of lubri- 
cant has also led to many industrial 
applications. Thus one large corpora- 
tion reports’ that at three of their 
plants they employed barium-base 
grease as a multi-purpose lubricant 
with satisfactory results during a test 
period of more than a year. 

The high melting point and ad- 
hesiveness of this type of lubricant is 
shown in Figure 5. The illustration is 
of a hot-plate which is adjustable from 
100° F. by 50° increments. This ap- 
paratus was inclined at about 45 de- 
grees and samples of barium, lithium, 
sodium and calcium base lubricating 
greases placed on the cold plate. When 
the heat was raised to 200° F. the cal- 
cium-base product melted and slipped 
off. On further increasing the heat the 
sodium base grease slipped off at 300 
F. At this temperature the lithium base 
product barely moved but slipped 
readily at 350° F, Since the barium 
base lubricating still in 
place, the temperature was raised to 
100° F. when, as the photograph shows 
it still adhered to the plate, 


grease was 


Manufacture of Basie Barium 
Lubricating Grease 

Up to the present barium-base lubri- 

greases are made only batch- 

wise. As will be brought out later, the 

product is not as simple to process as 


cating 


some of the more conventional lubri- 
cating greases and therefore there is no 
immediate prospect of manufacture by 
a continuous process. 
In 1936 a patent 
and co-workers calling for the manu- 


was issued to Ott 
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facture of a lubricating grease from a 
basic barium soap. Apparently con- 
siderable work was required to perfect 
both the product and the process, but 
in 1943 McLennan® stated that such a 
lubricating grease had been marketed 
for a period of over six years with 
increasing volume. Soon after this, 
manufacture of this type of product 
was also undertaken by another firm 
and for. the past several years several 
million pounds per year have been 
marketed. 

The basis for the manufacture of 
basic barium soap is the fact that, 
under the proper conditions, barium 
hydroxide will react with normal 
barium soap to form a complex termed 
basic soap. This basic soap will in turn 
disperse in mineral oil to form lubri- 
cating greases which are both water 
and heat resistant. 

For the manufacture of lots of 5000 
pounds or more the kettle agitators 
should be powered with not less than 
10-hp. motors and preferably with 50- 
hp. Of course the gearing and agitators 
should be of sturdy construction and 
two or more speeds should be pro- 
vided. A jacketed kettle is preferable 
so that cooling water as well as steam 
at not less than 120 pounds pressure 
can be used. 

A batch of this grease is started by 
charging tallow, an amount of mineral 
oil equivalent to about one-fifth of the 
tallow and a weight of barium hy- 
droxide about equal to that of the 
tallow. The mineral oil is asphaltic or 
naphthenic in character so that it will 
have sufficient solvent power to main- 
tain the mass in a plastic workable 
condition. The barium hydroxide origi- 
nally used was an octohydrate and 
consequently approximately one fifth 
of the original charge was water which 
had to be removed by evaporation. A 
pentahydrate is now available so that 
less water must be evaporated and the 
heating evcle is thus shortened slightly. 
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Figure 5 (above) —Hot Plate Test of Types of Lubricating Grease 


Figure 6 (right)—CRC Wheel Bearing Tester 


Heat and agitation are started and. 
unless foaming Is encountered. con- 
tinued until most of the water is driven 
off, which will be when the tempera- 
ture has reached about 230° F. Up to 
this point the amount of 
barium hydroxide has combined with 
the tallow and we have a mixture of 
normal soap, mineral oil and free 
barium hydroxide. The reaction which 
will follow is exothermic, consequently 
the heat is then shut off and when the 
temperature of the contents continues 
to rise, steam is released from the 
kettle jacket. When the temperature 
reaches 350° to 375° F. it is thecked 
by addition of further oil or by 
of water in the jacket. If the charge 
reaches a temperature of 400° F. or 
more some charring may occur. 


normal 


use 


Up to the time the charge ap- 
proaches 300° F. the rather 
soft but it then changes to a dry mix 
ture which forms in large lumps or 
balls. It may be necessary at this time 
to shift the agitators into low speed 
and to the ammeter for over 
load. If necessary 
reduc e the load 


mass is 


watch 

oil can be added to 
After a period, some- 
mass will 


and be 


times of several hours. the 
assume a dark reddish 


come smooth and viscous 


color 


At this point samples are withdrawn 


for laboratory titrations. In removing 
a sample the agitators are stopped but 
the idle period should be short, other 
wise difficulty 


will be encountered in 
starting ag The reaction is carried 
to the point where 0.5 percent of tree 
remains 


third of 
heen added 


base Up to this time at least 
the final oil will 
Since the final 
to OS percent of 
to add suffi 
the charge at 
this the remainder 
ind the 
The original 
called for 


grease into cooling 


one have 
rrease W ill 
0.) 


contain from 


moisture it is necessary 
water to hydrate 
this time Following 
of the is added 


milled to smooth it out 


ment 


oil grease is 


manufacturing procedure 
drawing the pans 
but. by careful ten 
has found 


and milling cold 


perature control, it been 


possible to finish the grease in the 
cooking kettle. With most types of 
lubricating grease the cycle of manu- 
facture is such that batches can be 
completed in an eight hour shift but 
so far this has not been possible with 
charges of basic barium grease. 


Complex Barium-Soap 
Lubricating Greases 

In 1947 McLennan was granted a 
series of patents* covering the manu- 
facture of lubricating greases from 
what he termed “complex soaps” and 
in this series was that of barium. This 
type of barium-base lubricating grease 
has largely superseded the basic type. 
The basic type is buttery and plastic 
while the type made from complex 
soap is fibrous. 

Complex barium soap results from 
reacting normal barium soap with a 
barium salt made from a relatively 
low molecular weight fatty acid. While 
the claims mention a number of barium 
salts as being suitable for formation of 
the complex barium soap all of the 
illustrations given call for the use of 
barium acetate 

Production of this type of barium 
requires the same 
type of equipment as does the basic 
barium grease—-at least 40-hp. motors 
with sturdy agitators and two or more 


lubricating grease 


speeds. Steam pressure high enough to 
give a temperature of 300 F. or 
higher is required. 

In starting a charge. tallow or tallow 
fatty acids are added to the kettle to- 
gether with naphthenic type mineral 
oil equivalent to half the weight of fat. 
In a separate wood or stainless steel 
vessel an amount of acetic acid which 
will produce barium acetate equivalent 
to the normal barium tallow fatty acid 
soap in mol ratio, is mixed with three 
ind one quarter times its weight of 
barium hydroxide. This mixture, to- 
ether with another portion of barium 
hydroxide equal to the above, is added 
to the kettle. Agitation and heat are 
started, the temperature being gradu- 


ally increased until danger of foaming 
is past. Approximately three hours are 
required for dehydration. As this point 
approaches the charge will become 
very heavy and further oil should be 
added in order to reduce the load on 
the drive. After dehydration the tem- 
perature is raised to 300° F. for a 
period of two hours to effect complete 
reaction. Of course the charge is finally 
adjusted so that it is almost neutral. 

Since a trace of a polar liquid is 
effective in producing a proper struc- 
ture in a complex barium base lubri- 
cating grease, rehydration of the mix- 
ture is now carried on. Even though 
the final grease is to be substantially 
anhydrous, improved characteristics 
can be obtained by the addition of 0.1 
to 3.0 percent of water at a tempera- 
ture below its boiling point and sub- 
sequently increasing the temperature 
te effect substantially complete de- 
hydration. The mass, which at this 
point should contain twice as much 
oil as soap, is cooled to 200° F. by 
introduction of water in the kettle 
jacket. About one gallon of water is 
added for each 50 pounds of soap and 
when this is throughly mixed with the 
charge, the temperature is increased 
to 280° F. 

The charge is again cooled to 200 
F. and additional oil added to bring 
it to the desired consistency. Improve- 
ment in the texture is obtained by 
working the lubricating grease at tem- 
peratures below 200° F. and prefer- 
ably below 150° F.. prior to pack- 
aging. For such working gear pumps 
and down to 40 mesh have 


heen found effective 


screens 
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Build World's 
Biggest Centrifugal 
Compressor 


PRYOR 


siate Editor 


ry 

| HI largest installation of centrifugal 
rid, 24 units total 
ing more than horsepower, will 
be made in the first Carthage Hydrocol 
Inc. process plant for the synthesis of 
natural gas at Brownsville, 
parts of the bat- 
tery of centrifugals were witnessed in 
May by newspaper and trade press 
correspondents assembled at the manu 
facturing plant of Clark Bros, Company, 
Inc., Olean, N. Y., which designed and 
built the compressors. One of the com- 
pressors will be driven by an air-expan 
sion type turbine. According to F. W 
Laverty, general sales manager of the 
combination of three of 
mpressors is the largest 
ympressor ever 


rs in the w 
SO.O000 


mpress 


gasoline fron 


Texas. Initial tests of 


company, the 
the No 5 ¢ 
single-shaft centrifugal c¢ 
built 

Centrifugal ’ compressors, called 
have been in use in this 
about 25 years. Basically, the 
centrifugal compressor consists of a 
number of wheels or impellers mounted 
on a shaft rotated at high speed. Gas 
enters the case at the eye of the impeller 
near the shaft and is thrown out at a 
high speed by the centrifugal force 
created by the impeller. The gas is com- 
physically 
with a piston, but by 
gas to a high velocity 
lown in the compressor 


“blowers,” 
yuntry for 


pressed, not by decreasing 
the volume, as 
accelerating the 
then slowing it 
I e the velocity 

he compressors operate at high 


into pressure 
small c« 
, 
volume of gas 
mpressor requires half 


a relatively mpressor can 
mpress a targe 

tugal 
fa reciprocating 
and weighs about 


compressor 


Same capacity 


Experimental and test set-up for gas turbine and centrifugal compressors in Clark Bros.’ plant 
at Olean. The centrifugal compressor under test is being driven by a gas turbine of the reaction 
type, which utilizes the power available in the exhaust gas of a special gas generator type of 
engine (right background). Five of the eight cylinders of the gas-generator engine are gas engine 
cylinders rated at 200 hp. per cylinder. The other three cylinders are special oil-fired super- 
charged cylinders; however, all power cylinders are tied into a common crankshaft. Power 
developed is used to compress air to 60 psig. for combustion air for the three special gas 
generator cylinders. The gas generator cylinders develop 32 to 4 times the horsepower of the 
standard power cylinders and the exhaust gas leaves at approximately 50 psi. and 850 to 900 F 
Expanded in the reaction type turbine, it develops about 3000 hp. at about 3900 rpm., which 
drives the compressor under test. 


one-third as much. Thus, first cost of the 
centrifugal is quite low 
One of the requirements of the 
Brownville plant was the compression of 
large volumes of air and gases. Since the 
process of the plant is exothermic, large 
amounts of steam are generated by the 
heat liberated from the reactions of the 
The most logical use of the 
steam turbines to drive 
compressors 
At Brownsville, the centrifugal com- 
will compress six different 
gases, ranging trom air to pure oxygen 
The two main air compressors in the 
plant compress 110,000 cubic feet per 
minute to 108 psi and have a power re- 
of 23,000 horsepower each— 
46,000 horsepower. The steam turbines 
require 125 tons per hour of steam. The 
} two plants 
pure 


basic gases 
steam was in 
the centrifugal 


pressors 


quirement 


compressors supply air for 
producing 2000 tons per day of 
oxygen for use in the 

According to Clark 


process 


Bros., a single air 


compressor unit in one minute com 


presses the volume of air that would be 
enclosed in a pipe 12 inches in diameter 
and 27 miles in length. The oxygen com 
pressor units used in the Hydrocol plant 
develop a total compression ratio of ap 
proximately 23.1 with a single drive 
Among the safety precautions tncorpo- 
rated in the design of the oxygen com 
pressor is prevention of contact of the 
oxygen and oil. Also, the internal parts 
of the compressor are made of special 
bronze alloy and water-cooled to main- 
tain safe internal temperature, and inci 
dentally to improve the over-all effi- 
ciency of the compressor 

Clark Sros. began design and develop- 
ment of a line of multistage centrifugal 
compressors in 1944—ir volving a series 
of five different standard sizes. The com- 
pressors were designed for coupling in 
tandem for drive-through operation 
Other features included water cooling of 
the machines and use of a special bronze 


The Olean, N. Y., plant of Clark 
Bros. Company, Inc., which has 
been expanded during the past 
ten years, eight of which it has 
been one of the Dresser Indus- 
tries, Inc. Its facilities are ca- 
pable of producing upwards of 
60,000 bhp. per month of gas 
engine, electric, and diesel driv- 
en reciprocating compressors, 
centrifugal compressors of both 
axial and radial types and gas 
and diesel engines. View here 
is heavy machine secton of 
main machine shop 
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Simplitied tlow chart of the Carthage Hydrocol Oxygen plant. There are three four-stage centrifugal cases in the main air compressor (pictured 

at lower left), the first two cases operating in parallel to boost pressure from atmospheric to 40.1 psia. to the third case, which discharges at 

108 psia. Oxygen is compressed in a three-stage centrifugal compressor (pictured at top center), 6200 bhp., from 17 psia. to 370 psia. The unit 

is driven by a steam turbine delivering 6500 hp. Refrigeration for cooling and partially liquetfying the air is obtained by cold air at 95 psia, and 
—243° F. expanded in an expansion turbine, shown above at lower right 


Paul Cl 
the primary 
tallation its t feasibility 
gas turbines itl h output and 
high efficiency as prime m« rs for long 
distance transmission of natural gas. Gas 
turbines hav veen built im lar sizes, 
he said, but until re 
has beet 


tive 


At left—Assembling a No. 5 four-stage cen- 
tritugal compressor which has an approximate 
maximum of 60,000 cubic feet per minute at 
a normal speed of 4150 rpm., intake pressure 
of 60 psig. and discharge pressure of 110 
psig. Maximum shaft horsepower is 22,000 
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THERE IS a significant trend in Lev 
process plant instrumentation 
toward the more general use of 
analysis type instruments for the 
direct control of operating vari- 
ables. Just as in the past the 
development of satisfactory in- 
strumentation for the automatic 
control of the physical variables 
— temperature, pressure, flow, 
liquid level, and so on—resulted 
in great improvement in process 
plant operation, so now will in- 
struments capable of analyzing 
process stream compositions 
bring about smoother operation 
of process equipment and a 
higher percentage of “on-speci- 
fication” production. 
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Schematic diagram showing principle of mass spectrometer 
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Analytical Instruments In 


Automatic Control Systems 


NELSON GILDERSLEEVE 
Special Products Division, General Electric Co., Schenectady, N. Y 


on newer analytical instruments, 


fluidflow and liquid level—the meas- what has been done at some spot re- 


especially recording types. are to be 


found today in actual process appli- 
cations and a them are even 
now faithful process controllers. 
Many who walk through the labora- 
tories of chemical. petroleum or 
rubber plants and see photometers. 
spectrophotometers. spectrometers, re- 


few of 


fractometers. colorimeters, titrimeters. 
polarographs and analyzers of many 
types may think that the process in- 
flooded with ana- 
How many of these 


dustries are already 
lytical instruments 
instruments 
Ph. D. in 


torv to the 


have escaped from the 
an air-conditioned labora- 


humid. corrosive atmos- 
phere ota process where a hose cleans 
the walls. floors and the instruments ? 

Process control is generally defined 
and control of 


variables: 


as the measurement 


non-electrical some of the 
variables being temperature, pressure, 


1 Gulf 


June, 1949 


urements upon which most processing 
for years has been based. Add to these 
variables conductivity, pH, humidity, 
speed, time and vacuum and you have 
a list of the important measurable 
(and hence controllable) processing 
conditions, 

A process whic h is held at prede- 
termined settings of processing condi- 
tions generally produces a satisfactory 
product. However, the purchaser of 
any material buys it only if it has the 
proper determined by 
acceptance tests, for the materials’ end 
use. such as color. corrosion resistance, 


properties, as 


proof, viscosity. dielectric strength. 
etc., all related to product quality. If 
these properties can be measured con- 
tinuously 
we can measure what is being done, 
rather than the old-fashioned method 
of measuring on a sampling basis 


as a process goes on, then 


Publishing Company Publication 


mote from the process sometime after 
conclusion of the processing of a 
batch of material. 
Here is a list of some measurable 

properties of materials: 

Analysis or composition 

Color 

Consistency 

Density or specific gravity 

Dielectric strength 

Heat of combustion 

Mass or molecular weight 

Moisture content 

Refractive index 

Turbidity 

Viscosity 
Of these properties analysis, calorific 
value, mass weight, and moisture con- 
tent (generally), or their interpreted 
data, will primarily be considered 
chemical properties, and all the rest, 
physical properties. 








PHASE 





IDE TECTOR 











PHOTO TUBE 








BALANCE 
INDICATOR 


CALIBRATED 
ATTENUATOR 





30 CYCLE 
GENERATOR 
60 CYCLE) 


LIGHT COLLECTOR 


FLUORESCENT SCREEN 


CELL 


——— 


60 CYCLE 
X-RAY 





POWER Sa 
INPUT COOLING WATER 


UNIT 





FIGURE 2 
Diagram Showing Arrangement of X-Ray Photometer 


Analytical instruments may for con- 
venience be combined in four groups, 
based both on the type of information 
available from the instrument and its 
breadth of application: 

1) The mass spectrometer, the mas- 
ter analyst used for gases or liquids 
vaporized at high vacuum. It alone 
will perform both qualitative and 
quantitative analyses in the broadest 
est sense of the term on al] materials 
that can be introduced into the spec- 
trometer. The interpretation of meas- 
urement is obviously of a chemical 
nature. 

2) Absorption spectroscopy instru- 
ments—x-ray, ultra-violet, visible. and 
infrared. These instruments are all 
applied to liquids and gases, and some- 
times to They are used for 
qualitative analysis by comparing the 
absorption spectrum of an unknown 
substance with the spectra of known 
give 


solids 


substances which additively will 
the unknown spectrum. They 
widely used for quantitative analysis 
Their advantage when used as spectro- 


are 


photometers is in the multitude of 
peaks and valleys which gives an in- 
contestable identity to each compound 
The 


quantity is based upon the chemical 


absolute value of the measured 
composition and configuration of the 
structure of the substance, so that the 
measurement is essentially of a chemi 
cal property. 

3) Instruments for physical proper 
ties measurement which are generally 
most applicable to two or three com 
ponent systems and normally used only 
for quantitative analysis 

The physical property measured is 
individual 


the sum of the measure 


ments of the particular property of 
each component. A variation in the 
total measurement can, of course, be 
caused by any one of the components. 
If, however, the process is instrumented 
well and the best physical property 
used for analysis, a variation should 
be caused only by the preselected criti- 
cal component whose normal value is 
quite different from the value of the 
other components. It is often said that 
these instruments are only good until 
an unknown impurity is introduced. 

These measurements are not infer- 
ential in the sense of the use of proc- 
essing conditions measurements as the 
determinant of chemical or physical 
properties, and thus a measure of 
product quality, There will always be 
a known predetermined relationship 
between the physical property and 
analysis, so that an absolute measure- 
ment of a physical property with the 
components of the material known 
qualitatively will indicate one and only 
one quantitative analysis for the ma- 
terial. Thus the term “analyzer” as 
used by many instrument manufactur- 
ers in referring to devices which 
measure physical properties is correct 
only on a limited basis which takes 
into account all the predetermined in- 
formation required. 

Some of the physical properties are 
a) heat of combustion—The oxidation 
of hydrocarbons and combustible gases 
in combustion produces a measurable 
temperature rise which is a function of 
the heat of combustion of the gas: 
bh) refractive index—tThe refraction of 
light is a function of the composition 
of a fluid; c) thermal conductivity 


The ability of gases to conduct heat 


from a hot wire may be used in analy- 
sis and d) dielectric constant—The 
dielectric properties of a material are 
often a function of the composition of 
the material. 

4) The fourth group includes de- 
vices specific to a single element or 
compound such as water vapor, carbon 
monoxide, or oxygen, These devices 
can analyze for only one compound 
because of the basic principle of opera- 
tion or because of limited design for 
a single compound. They may measure 
chemical or physical properties of ma- 
terials. 

a) Chemical combined with optical 

Certain chemical reactions 

cause color changes which are 
a function of a compound’s con- 
centration; such color changes 
can be measured optically. 
Conductivity—Solution conduc- 
tivity is sometimes a measure- 
ment of concentration. Conduc- 
tivity measurement preceded by 
chemical reaction offers a means 
of analysis. 
Hydroscopy—absorption of mois- 
ture by salt is specific to meis- 
ture. 
Magnetic susceptibility Oxy- 
gen and a few rare gases have a 
relatively high permeability to 
a magnetic field. 


Group 1 


The analytical mass spectrometer 
can be employed in process control by 
analyzing samples brought to it, ac- 
cepting the long analysis time as a 
process lag, and using the results for 
control. A mass spectrometer (Figure 
1) separates gas molecules within a 
high vacuum according to their mass 
by ionizing the gas, accelerating the 
ions, and deflecting them in a magnetic 
field. By variation of the ion accelerat- 
ing potential, or by variation of the 
magnetic field, ions of different specific 
mass can, in turn, be focused at the 
collector slit, giving a mass spectrum 
for the gas sample as the magnetic 
field is wide mass 
range. The mass spectrum is actually 
a spectrum of collector plate currents 
at each mass. The current is propor- 
tional to the number of ions striking it 
and therefore represents mass concen- 


swept across a 


tration. 


A mass spectrometer is now avail- 
to eight 
continu- 


will record up 


concentrations 


able which 
mass 
ously. Known as the “process control 
spectrometer,” it has a continuous sam- 
ple feed with a transportation lag 
within the instrument of less than a 
second. A multipoint pro- 
grams the ion accelerating voltage so 


almost 


recorder 


that in turn eight different mass con- 





centrations are continually recorded. 
Any mass up to 80 can be recorded, 
though the spectrometer will only re- 
solve completely up to mass 44, and 
the various peaks to be recorded must 
appear within a 6-to-1 mass range, Be- 
cause a fixed magnetic field and vari- 
able accelerating voltage is used, the 
top mass number as well as the range 
are limited, 

As a controller, the spectrometer can 
record a single mass continuously and 
use standard pneumatic or electrical 
control from the recording instrument. 
One specific application involves the 
recording of 0.2 percent propylene, 5 
percent methane, and 5 percent ethane 
in an ethylene stream. In some cases 
a wide slit might be used with several 
mass concentrations recorded simul- 
taneously, giving, for example, the 
total C, concentration in C, and lighter 
hydrocarbons. 

As a recorder only, the Process Con- 
tro] Spectrometer has been very useful 
as a trace detector, particularly where 
low concentrations of several gases are 
involved. 

Group 2 

Absorption spectroscopy in analyti- 
cal instrumentation involves x - rays, 
ultraviolet, visible, and infrared waves. 
Somewhere in the electromagnetic spec- 
trum practically all substances possess 
a selective absorption which can be 
used as a positive identification, even 
in the presence of many other materi- 
als. Emitted light anywhere in the elec- 
tromagnetic spectrum is characteristic 
of the atom or molecule producing it. 
Any material will absorb the same 
frequencies it would emit if it were 
heated to incandescence. If the wave- 
length of the light passing through a 
material varies, the received light that 
has passed through the material when 
measured and recorded forms a spec- 
trum of transmission, generally charac- 
terized by a series of peaks and valleys. 


X-ray 

The G.E. x-ray photometer is a 
photometer in the true sense of a pho- 
tometer’s comparing two beams of 
light and reducing them by one means 
or another to equal intensities. By 
whatever law is used in the reduction, 
a determination is made of the original 
intensity of the “test” beam and there- 
fore of the analysis of the absorbing 
medium, Thus a photometer is gen- 
erally used only for quantitative anal- 
Vsis. 

Absorption in the x-ray spectrum is 
an atomic property, so that analysis is 
completely independent of the physical 
or chemical state of the element; a 
chlorine atom, for example, will show 
the same absorption in chlorine gas, 
hydrochloric acid, or table salt. The 
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FIGURE 3 
Diagram Showing Principle Operation of Mercury-Vapor Instantaneous-Type Detector 


higher the atomic number, the greater 
is the absorption for a given mass. 
Therefore the sensitivity of this method 
of analysis may vary from 0.01 per- 
cent to 1.00 percent by weight of com- 
ponent concentration, depending upon 
the difference in atomic numbers of 
the elements involved. 

Some typical applications are 1) 0 
to 10 cc. of tetraethyl lead per gallon 
of gasoline can be determined with an 
accuracy of +0.03 cc. per gallon; 2) 
0 to 5 percent sulphur in oil can be 
determined with an accuracy of +0.05 
percent; and 3) 0 to 10 percent chlo- 
rine in plastics can be determined with 
an accuracy of +0.5 percent. 

A broad-band spectrum of x-rays 
(0.35 to 1.07 angstroms) is emitted 
from the tungsten-target tube (Figure 
2). The 60-cycle voltage on the tube 
produces x-rays 60 times per second 
during the positive half-cycles. A two- 
bladed chopper, rotated by a synchron- 
ous motor, is so placed that it alter- 
nately interrupts the two halves of the 
x-ray beam which pass through the 
sample and through the standard. 

The x-rays pass through the cells to 
a fluorescent screen where they are 
converted to a blue-green light which 
passes through the light tunnel to the 
multiplier-type phototube. The photo- 
tube electrical output is amplified and 
fed into the phase detector. The chop- 
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TRIMMERS 
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per motor carries on its shaft a 30- 
cycle generator whose output is like- 
wise fed to the phase detector. The 
detector converts the inputs from the 
phototube and generator to a direct 
current whose magnitude and polarity 
depend upon the relative intensities of 
x-rays transmitted through the refer- 
ence and the sample. 

A wedge-shaped calibrated variable 
aluminum attenuator in the sample 
beam is used to balance any difference 
in absorption between the two beams. 
When the beam intensities are equal, a 
zero reading is obtained on the balance 
indicator. From the attenuator dial 
reading, having a previously made 
calibration, the concentration of the 
absorbing element can be determined. 
The attenuator dia] can be calibrated 
in mils of aluminum or directly in 
terms of the concentration of material 
being measured, The attenuator may 
be motor-driven to balance, and its 
position recorded, thus allowing con- 
tinuous recording of a compound’s 
concentration in a process stream, and 
therefore making possible continuous 
control. 


Ultraviolet 
Because of the ready availability of 
mercury light sources and phototubes 
responsive to 2537 Angstrom radia- 
tion, the main mercury line, absorption 
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FIGURE 4 
Optical Diagram of Four-Cell Control Element for Baird Associates Recording 
Infrared Gas Analyzer 
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work has been done in this region 


with rather simple instruments. 
The G.F vapor detector 


(Figure 3) is probably the simplest 


mercury 


ultraviolet instrument for analysis. The 
test gas passes through a cylindrical 
chamber within the instrument, at op- 
posite ends of which are an ultraviolet 
a phototube responsive to 
If the detector is cali- 
the chamber 


lamp and 
2537 radiation 
brated with 
and mercury vapor is then introduced, 
the amount of ultraviolet light reach 
ing the phototube is decreased, caus- 


pure air in 


ing a change in the phototube output 
and unbalance of a bridge of which 
the phototube is a part This unbalance 
is registered on an indicating instru- 
ment as mercury concentration. The 
toxic limit of | milligram of mercury 
per 10 cubic meters of air appears at 
10 percent of full scale reading on 
the indicating instrument 

The Beckman recording photoelec- 
tric spectrophotometer is a modifica- 
tion of the Beckman quartz spectropho- 
tometer which makes possible continu- 
ous automatic analysis of liquids or 
As ordinarily furnished, the in 
continuously the 


gases 
strument measures 


percent light transmission of a sam 
ple using monochromatic light at any 
fixed wavelength between 220 and 360 
millimicrons, by use of a monochroma 
tor in the near-visible region of the 
ultra-violet where hydrocarbon analy 
sis is best: with a different light source 
and phototube the spectrophotometetr 
may be used up to 1000 millimicrons 


Thus the has the 


engineering practice of having 


instrument sound 
a broad 


range of application which can easily 
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be set for determination of a specific 
compound. 

Percent transmission from 0-100 per- 
cent of the sample is recorded directly 
with an accuracy of +1 percent. Auto- 
matic repetitive standardization by a 
100 percent transmission compensating 
reset circuit to compensate for changes 
in light output of the lamp, phototube 
sensitivity, or transmission character- 
istics of the absorption cell, is a fea- 
ture of the device, Every five minutes a 
transparent reference gas or liquid is 
passed through the spectrophotometer. 
The phototube amplifier is automati- 
cally adjusted so that the recorder 
reads 100 percent transmission. Thirty 
seconds each side of this period are 
devoted to purging; thus a record of 
percent sample transmission is drawn 
for 344 out of 5 minutes. 


Infrared 

An infrared spectrophotometer is 
undoubtedly second to the mass spec- 
trometer in its ability to render both 
quantitative and qualitative analysis, 
particularly for organic compounds. 
At the present time the impetus to- 
ward use of an infrared analyzer on 
a process line seems greater than with 
any other instrument in the electromag- 
netic spectrum, The wavelength region 
of the infrared spectrum used for com- 
mercial instruments is 2.5 to 25 
microns. 

The application of infrared to dis- 
tillation accelerating, for 
the output of these columns generally 


columns is 


consists of a few components of about 
the same molecular weight, making in- 
frared most applicable because the 
small number of components may not 
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FIGURE 5 
Diagram Showing Principle of Operation of G-E Thermal Conductivity Gas Analyzer 
Thermostated 


have overlapping spectra, and because 
mass spectrometers are most sensitive 
where molecular weights are separated. 

Baird Associates have an automatic 
recording infrared analyzer for con- 
tinuous analysis. As a photometer the 
instrument has a higher level of energy 
passing through the sample than the 
spectrophotometer, yet has sensitivity 
to a single compound through judi- 
cious selection of filters. Two balanced 
infrared beams (Figure 4) from a sin- 
gle source pass through a cell system 
onto two bolometers which are part of 
a bridge circuit feeding a potentiomet- 
ric recorder. 

In operation, a stream of dry gas 
at constant pressure is passed through 
the sample cell covering both beams. 
Thus infrared energy in any but the 
desired absorption band affects both 
bolometers equally and causes no un- 
balance of the bridge circuit. The filter 
cell is filled with a pure form of the 
gaseous component whose concentra- 
tion in the sample gas is to be re- 
corded or controlled. Because of the 
relatively high filter cell concentra- 
tion, all of the energy at the charac- 
teristic absorption wavelengths for the 
gas in the filter cell is removed from 
the infrared beam passing through this 
cell. Hence variations in the concen- 
tration of the component of interest 
affect only one bolometer. The result- 
ant differential in energy reaching the 
and therefore bridge un- 
a function of the concen- 


bolometer, 
balanced, is 
tration of the measured component in 
the sample gas mixture. 

When the gas mixture contains com- 
ponents whose absorption bands over- 
lap those of the gas for which analysis 
is to be made, an additional cell which 
contains large quantities of the com- 
ponents likely to interfere with analy- 
sis is emploved across both infrared 
beams: this is the cell. 
Thus the final instrument output will 
he solely due to the component of in- 
terest. So that the output of voltage 


interference 


unbalance versus component concen- 
tration may be as linear as possible, a 
cell about 10 per- 


concentration of the maximum 


compensator with 
cent 
component concentration exper ted is 
It decreases the instrument sen- 


keep- 


sitivity. but spreads the range 


ing it fairly linear 

Because the instrument must operate 
drift.” auto 
standardization is performed 
that of the Beckman ultra- 


Such standardization is 


for long periods without 
matic 
similarly t 
violet analyzer 
generally necessary where two receiv- 
This is opposed to mnstru- 
photometer 
brought to 


balance or equivalence so that stand- 


ers are used 


ments such as the x-ray 


in which the beams are 


ardization is not necessary 
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Sketch Showing Operating Principle of a Dewpoint Recorder 


Group 3 

analytical methods 
which involve measurement of physical 
properties of materials such as acousti- 
cal frequency, heat of combustion, den- 
sity, and thermal! conductivity, These 
measurements are single over-al] meas- 
urements with no point of selectivity 
as found with absorption spectroscopy. 
These methods are of course best when 


Consider now 


one component has a measurable phys- 
different 
from those of the other components. 


ieal characteristic widely 
Thermal-conductivity 


the 
is used 


Thermal-conductivity is one of 
analytical methods, It 
widely in hydrogen purity 

flue and stack gas analysis. 
furnace atmosphere work. A polished 


oldest 
measure- 
ment, and 


wire ' I igure 5). which is placed 
axially within a polished metal tube, 
will have 98 percent or more of the 
heat loss caused by current in the wire 
removed by With a 
stant rate of energy supplied to the 
wire, the temperature which the wire 
vary inversely with the 
thermal-conductivity of the sur- 
rounding the The wire 
ture, determined from a re 
bridge. is a the composi- 
the mixture. The thermal- 
conductivity of the mixture to be ana- 
lyzed is compared with that of a known 
called “standard” 
gas in resistance 


conduction. con- 


assumes will 
gas 
wire. tempera- 
sistance 
measure of 
tien of 


fas 


gas composition 
or “reference” the 


bridge. 


Hot-wire for Heat of 
Combustion 


method of analysis is 
identical circuit-wise to thermal- 
conductivity. In thermal - conductivity, 
the filament is operated below 400° F. 
to avoid catalytic combustion. With the 
hot-wire, catalytic combustion is de- 
sired and the bridge is operated with 
platinum filaments at red heat. Unbal- 


The 


hot-wire 


Publishing Ce 


FIGURE 6 


ance of the bridge is caused by com- 
bustion which changes the filament re- 
sistance by heating the filament. 
With an air or oxygen 
combining with a sample gas, the hot- 
wire method will measure total com- 
bustibles, including gases such as hy- 
carbon monoxide, and hydro- 
singly or combined. If an 
is burned with an 
excess of a synthetic fuel, then oxygen 
concentration can be recorded. With 
either system, the minimum reasonable 
full scale recording range is about 0-5 
percent with an accuracy of 14 percent 


excess of 


drogen, 
carbons. 
oxygen-laden 


gas 


of gas concentration. 
Group 4 

The specials include instruments ap- 
plicable to only one or a few com- 
pounds. Here found real variety in 
physical principles, and combinations 
of simple, common phenomena engi- 
neered into useful, sensitive instru- 
ments. 

Water Vapor 

The G.E. 
based upon the well-known dew-point 
principle that the temperature of a 
surface on which moisture will just 
condense from a gas is its dew-point 
temperature. which is directly a func- 
tion of the absolute humidity of the 
gas. The temperature instrument re- 
cords the actual mirror surface tem- 
perature by a thermocouple whose out- 
put is calibrated from 100 to 

100° F. 

Gas in measured flow passes through 
the gas chamber (Figure 6) and over 
the mirror surface. Cooling the mirror 
is a 2-stage refrigerator which operates 
continuously to keep the mirror at a 
very low temperature. Behind the mir- 
ror is a heater coil to raise the mirror 
temperature above the minimum held 
by the refrigerator. 

A light source passes light into the 
gas chamber where it is reflected from 


dew-point recorder is 


mpany Publication 


the mirror surface to a phototube. The 
operation of the instrument is such that 
as dew forms on the mirror, its reflec- 
tivity is reduced; with less light reach- 
ing the phototube, its output is de- 
creased. This change in phototube 
response is amplified and increases the 
output of a thyratron tube to the 
heater. Raising the temperature of the 
mirror evaporates the dew from the 
surface, causing the reflectivity of the 
mirror and thus the phototube current 
to increase. This results in 
less output from the thyratron, a cool- 
ing of the mirror surface, and eventual 
precipitation of dew. The system will 
slowly cycle between dew and no dew 
with a maximum cycle amplitude of 
2° F. The second phototube is used 

a balanced circuit to compensate for 
changes in light intensity due to line 
voltage fluctuations, and for tube drift. 


response 


Oxygen 


The Hays Corporation has developed 
for oxygen analysis a magno - therm 
oxygen analyzer which is specific al- 
most only to oxygen. Except for the 
oxides of nitrogen, oxygen is the only 
gas that is paramagnetic, or able to 
pass magnetic flux more easily than a 
vacuum. Oxygen permeability in itself 
is very but sufficient to permit 
analysis by the magnetic method. 

Basically two thermal-conductivity 
cells (Figure 7) are used, with the 
oxygen-laden gas diffusing into both 
cells. An inhomogeneous magnetic field 
is placed across one cell by a perma- 
nent magnet. Oxygen is attracted to 
the center of the cell along the hot- 
wire where the heating causes it to lose 
its magnetic properties in proportion 
to the square of the absolute tempera- 
ture, Since the heated oxygen is no 
longer magnetic, it is forced out of the 
magnetic field by the cooler, more 
magnetic oxygen, The oxygen that is 
forced out of the field cools itself on 
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FIGURE 7 
Schematic Operation of Analyzing Cell 


the cell walls and recirculates. The 
amount of recirculation is a function 
of the concentration of oxygen, meas- 
ured by the amount of cooling of the 
filament, An automatic compensator in 
the circuit provides for changes in the 


gas sample pressure. 


Turbidity 


Many who hear of turbidity think of 
muddy water rather than of a quantity 
determination of some material 
tion. For instance, the determination 


solu- 


of parts per million of barium sul- 
phate in a saturated brine solution is 
a logical subject for turbidity measure- 
ment. A simple and accurate turbidi- 
meter might consist of a light source, 
cell for the flowing fluid, and a photo- 
tube opposite the light source. At right 


angles to both the light source and 
phototube is another phototube which 
measures the amount of scattered light. 
The relative amounts of light reaching 
the two phototubes are measured as a 
fatio which is a function of the actual 
turbidity 
a recorder which 
record of solution turbidity sometimes 
interpreted as concentration of precipi 


This ratio is impressed on 


gives a continuous 


tates. The instrument is normally sensi- 
tive to ten parts per million on the 
silica scale 


Instruments Desired 


What analytical instruments are 
missing from this review? What would 


we like to have which is not now avail 


able commercially ? 

In the electromagnetic spectrum the 
spectral absorption curve of any com 
pound is normally a series of peaks 
and valleys. With such a configuration, 
a narrow band light source which can 
be focused at a length 
sponding to a peak or valley separated 


wave corre 


from the absorption peaks of contam 


inants or other compounds present is 
desirable and useful. A narrow band 
thus gives selectivity. 

In the x-ray, visible, and microwave 
regions, there is need for instrumenta- 
tion. In the x-ray region, an adjustable 
wave-length monochromatic source that 
can be set on absorption fringes or 
discontinuities gives a means of quan- 
titative analysis. In the visible region, 
even with a recording spectrophoiome- 
ter as a pattern, instrument manufac- 
turers have not yet built for general 
sale a selective instrument for either 
transmission or reflection measure- 
either measuring a quantity 
continuously as an absolute value or 
in comparison with a reference stand- 
ard. So little work has been done in 
the microwave region that little more 
is possible except indicate the existence 
of this region for analysis. The fact 
is that some day this region may be 
found as useful as infrared. 

The value of Raman spectra is not 
well known because instruments have 
been lacking, In Raman spectroscopy 
a beam of monochromatic exciting 
light passes through a transparent me- 
dium in which some of the light is 
absorbed and may be reemitted. If the 
reemitted light is examined by means 
of a spectrograph, very weak spectral 
lines or bands will appear on either 
side of the characteristic line of the 
exciting light. These weak lines which 
are called Raman lines are character- 
istic of the substance illuminated. The 
frequency differences between the ex- 
citing light and the Raman lines are 
independent of the frequency of the 
exciting light. A qualitative analysis 
of a mixture may be made by determin- 
ing the frequency (wave number shifts) 
of the various lines in a Raman spec- 
trum and comparing these data with 
those obtained from pure compounds 
(Juantitative analysis is made by de- 


ments, 


termining the ratios of the intensities 
of the Raman lines of a substance in 
the spectrum of the mixture with those 
of the same lines in the spectrum of 
the pure compound. 

Rather than to try to state definitely 
the field of application of the Raman 
spectra, suffice it to say that in general 
it is complementary to both ultraviolet 
and infrared, and that sufficient work 
has not yet been done to allow its field 
to be defined. 

A discussion of refractive index and 
dielectric constant measurements to- 
gether may be initiated in that they 
are both probably considered as a 
means of measurement when the com- 
ponents of a solution are few, and 
when the measurement is concerned 
with purity of a rather high degree. A 
refractometer should, of course, have 
a continuous flow of fluid through it, 
temperature controlled because of the 
considerable variation of refractive in- 
dex with temperature, and should auto- 
matically record refractive index and 
therefore concentration. A few such in- 
struments in industry today have been 
custombuilt by users. 

An advantage of dielectric constant 
over refractive index measurements is 
that the fluid need rot be clear. and 
it may carry entrained solids. Thus we 
can think of fluids a little bit dirtier 
and a little less refined than for re- 
fractive index measurement. Perhaps 
the fluid will run through electrodes, 
or perhaps a coil will be immersed 
in the fluid. Both methods are subject 
to conjecture. 


Other Means of Analysis 


There are undoubtedly other prop- 
erties of materials that can be used as 
means of analysis. Both the sonic and 
ultrasonic speeds of vibrations pass- 
ing through a material may be a func- 
tion of molecular weight or some other 
property of a material. As other char- 
acteristics are considered, however, it 
is reasonably certain that one will head 
more and more towafd measurements 
which are not selective to specific com- 
ponents whose concentrations must be 
determined. 

Every instrument manufacturer today 
is flooded with inquiries on analytical 
instruments, for apparently all the 
problems that have ever existed have 
been resurrected. Recently the chemist 
of the G.E. phenol plant at Pittsfield 
reviewed the analysis at every point in 
the process that his laboratory found 
necessary to make, and then asked 
what instruments could supplant each 
chemical procedure. This is an era of 
analysis, 

Fortunately there are only a few 
who ask for general rules of procedure 
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in analytical instrumentation to de- 
termine what instrument should first be 
tried as the solution to analytica! prob- 
lems in general. By complete neglect 
of the dollar sign, it is safe to make 
a few general statements about the in- 
struments that can be thought of as 
the matters of analysis. 

If a material can be introduced into 
and removed from a mass spectrometer 
tube satisfactorily, then the mass spec- 
trometer has the widest opportunity for 
doing qualitative and quantitative anal- 
ysis. Within the electromagnetic spec- 
trum we know that x-ray can be used 
only when an atomic absorption meas- 
urement will be satisfactory. The visi- 
ble range is not now very useful be- 
cause color is not a sufficient criteria 
of analysis in the preponderant part of 
process industry. Perhaps the best de- 
lineation for infrared and ultraviolet 
is to say that in order to keep a list 
small, one generally says what infra- 
red wil] not do in organic analysis, and 
in the same way says what ultraviolet 
will do in organic analysis. Further- 
more, more components can normally 
be segregated in infrared than in ul- 
traviolet because of sharper peaks and 
valleys. 


Coordinated Control System 


The first analytical instruments sup- 
plied to continuous processes were 
generally recording. with no automatic 
control function, since it was not felt 
wise to entrust the control of process 
to instruments not yet tested for sta- 
bility under process conditions. When 
the step of making analytical instru- 
ments controlling was later made, it 
was natural to use these analytical in- 
struments in conjunction with already 
existing controllers, Such a combina- 
tion gives us a coordinated or inter- 
connected control system. 

When automatic control 
is realized that there is 


is consid- 
ered and it 
deviation in processing conditions or 
property measurement in a control 
system. one should recognize that the 
deviation can be corrected only by a 
change in material or energy input to 
the process, or the time of processing 
or pressure under which processing 
occurs. Since these are all processing 
conditions which must be controlled. 
a processing conditions controller nor- 
mally actuates a final control element 
directly for control of one of these 
functions 

As soon as a physical property is 
to be measured, the contro] output de- 
sirable from a properties controller 
must be examined. Before thinking of 
controller output, however, it must be 
realized that the physical measure- 
ment of a which is to be 
interpreted as chemical analysis, is 


property, 
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FIGURE 8 
Process Control Spectrometer for Distillation Column 


necessary after a chemical change has 
occurred in the materials originally 
introduced into the process. In chemi- 
cal engineering such a chemical change 
is known as a “unit process.” When 
a physical property is being measured 
as the result of a physical change in 
materials introduced into a process, 
it is called a “unit operation.” For 
example, some unit processes are com- 
bustion, oxidation, electrolysis, nitra- 
tion, halogenation, hydrogenation, etc., 
whereas some unit operations are heat 
transfer, evaporation, drying, filtration, 
crystallization, centrifugation, etc. 

As a general statement, it is fair to 
assume that when a physical measure- 
ment is made which is a measure of 
the degree of completion of a unit 
operation, that in general the physical 
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measurement is made, for use of the 
data directly; only one or two proc- 
essing conditions will affect the out- 
come of the process. Thus, a physical 
measurement may directly control a 
final contro] element which will con- 
trol a processing condition, 

A unit process is normally not re- 
versible because a chemical change has 
taken place. When the process is con- 
tinuous there is a steady feed and out- 
put of processed material, with vary- 
ing transportation times through the 
process. Because of the inherent irre- 
versibility of the process, all process- 
ing conditions likely to be variable 
in nature are normally controlled with 
the properties controller on the out- 
feed line resetting one or more of the 
processing conditions controllers when 
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FIGURE 9 
Diagrammatic Layout Showing Control for Atmosphere-Gas Producers 
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FIGURE 10 
X-Ray System for Automatic Blending of Tetraethy! Lead With Gasoline 


there is a deviation trom product 
quality. This so-called vernier control 
enables the interconnected control sys 
tem to be fast 


lags appreciably 


in action and reduces 
This is the type of 
want to illustrate in 
It is this 


auto 


control which we 
the examples which follow 
contro! which is the newest in 
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of tetraethyl lead (tel.) with gasoline 
can be accomplished basically by a 
flow ratio control (Figure 10) which 
adjusts the flow of tel. upon 
the rate of flow of base stock which 
must be leaded. Such a control will 
maintain accurate proportioning over 
limited ranges of flow, but where an 
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PLANT DESTINATION, BOLIVIA 


Boxes of equipment, packed in Houston, arrive on plain near Sucre, Bolivia, at 9400-foot elevation 
where an oil refinery is being built by Foster Wheeler Corporation. Wood from the crates is the 
principal supply of lumber for construction work 
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Table mode! of the Cochabombo refinery, larger of two being built for the Bolivian government 
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Applications of Thermodynamics 


To Hydrocarbon Processing 


PART XX—Vapor-Liquid Equilibrium in Non-Ideal Systems 


WAYNE C. EDMISTER 
fessor of Chemical Engineering, Carnegie Institute of Technology 
Pittsburgh 


ry. 
l HE vapor-liquid equilibrium ratio 
was defined in the previous installment 
as: K==y/x, where y and x are mol 
fractions of any component in the 
vapor and liquid, respectively. Also 
fugacity relationships were developed 
for estimating the equilibrium ratio. 
In addition to general fugacity rela- 
tionships, the “ideal mixture” special 
case equations embodying the Lewis 
and Randal] fugacity rule, were de- 
rived. 

Pure component fugacities and ac- 
tivity coefficients, developed from per- 
fect gas law deviations were presented 


in the previous installment and the 


method of applying these in the esti- 
mation of ideal mixture equilibrium 
ratios was illustrated. Also the various 
methods of plotting fugacities and K 
values were discussed and illustrated. 
With this background, the more com- 
plex problem of “non-ideal” K values 
can be discussed. 

Literally, the term “non-ideal” ap- 
plies to Cases II, IV and V, of the 
five cases listed in Part XIX (Petro- 
LeEUM Reriner, May, 1949) but Case 
II (i.e., where the vapor is a perfect 
gas as well as an idea] mixture) may 
be eliminated from consideration at 
this time because it is a special case 
of Case IV and because the vapor 
phase is seldom a perfect gas in hydro- 
carbon processing. It is frequently 
difficult to distinguish between Cases 
IV and V, the difference being ideal 
vapor mixtures in Case IV and non- 
ideal vapor mixtures in Case V. Gen- 
erally speaking, neither phase is an 
idea] mixture in systems encountered 
in hydrocarbon operations, One rea- 
son for this is the high pressures nor- 
mally employed in these processes. Ac- 
cordingly, the best general approach to 
the problem is to consider Case V 
(i.e.. vapor as a non-ideal mixture of 
real gases and liquid as a non-ideal 
solution) as the basis for all equations 
and development procedures. 

Analytical and experimental meth- 
ods may be used to determine the non- 
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ideal equilibrium constants. From 
PVT data for mixtures, the fugacities 
of the different components in the mix- 
ture may be computed by the applica- 
tion of the proper thermodynamic 
equations. Different procedures may 
be employed in making these calcula- 
tions. A noteworthy contribution along 
these lines is the development and ap- 
plication of an empirical equation of 
state by Benedict et al.? 

The experimental method is to de- 
termine the compositions of equilib- 
rium vapor and liquid for a mixture. 
From these compositions, values of 
y/x can be readily computed for each 


VAPOR-LIQUID equilibrium 
ratios for non-ideal mixtures 
may be obtained by thermo- 
dynamic calculations from PVT 
data for the system in question, 
by experimental measurements 
or by combination of these pro- 
cedures. Resulting equilibrium 
ratios are usually correlated and 
applied by means of correction 
factors that take into account 
the system composition, tempera- 
ture and pressure. The separate 
correlation of vapor and liquid 
fugacities is suggested in this in- 
stallment and one method of ac- 
complishing this is outlined. 


component in the mixture, thus avoid- 
ing fugacities. Although the experi- 
mental method gives the desired an- 
swers directly, there is no way of tell- 
ing how much of the deviation from 
ideality is in the vapor phase and how 
much is in the liquid phase. 
Experimentally determined K values 
of hydrocarbons are frequently corre- 
lated by constructing charts of average 
or smoothed data and supplementing 
these plots with correction factors that 
adjust the main chart readings for the 
character of the system, i.e., the other 
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hydrocarbons present, In this way the 
deviations from ideal solutions are 
included in the two parts of the cor- 
relation; namely: the main chart and 
the correction factors. Where this cor- 
relation method fits experimental re- 
sults, it is satisfactory for design pur- 
yoses. An objection to this correlation 
method is that the designer has no way 
of telling the magnitude of the devia- 
tions from ideality. 

Regardless of the method used to 
determine equilibrium ratios, or the 
method used to correlate these data, 
the values of K for all components 
become unity at the critical tempera- 
ture and pressure of the mixture be- 
cause at this point no component sepa- 
ration by phases is possible. Along 
with this condition there is a correlary 
requirement and that is the conver- 
gence of the K values to unity at tem- 
peratures below the mixture critical 
temperature. The pressure at which 
this convergence takes place is called 
the convergence pressure, 

The estimation and application of 
the convergence pressure concept will 
be discussed in a later installment. 

A clear understanding of terms is 
important in a study of phase equilib- 
rium. This is particularly true of the 
words “ideal” and “non-ideal,” which 
are applied here to the additivity and 
non-additivity, respectively, of the 
volumes of components of a mixture. 
The word “ideal” is not applied to the 
perfect gas law behavior of a vapor. 

Hadden” calls his smoothed and 
correlated experimental K values “ideal 
Ks” to distinguish them from values 
that have been corrected for the char- 
acter of the heavy component and the 
approach to the critical pressure. It 
seems more logical to use the term 
“ideal fugacity” to define K values de- 
rived from PVT data and the Lewis 
and Randall fugacity rule. 


Non-Ideal Relationships 


Expressions for non- ideal vapor- 
liquid equilibria may be derived from 
the fundamental thermodynamic func- 
tions with the proper definitions of 
reference states and then evaluating 
the activity coefficients from experi- 
mental data. There have been many 
such derivations, using different stand- 
ard states and frequently being limited 
to particular systems and/or condi- 
tions. It is of interest to discuss some 
of these in this installment. Specific 
reference will be made to the work 
of Carlson and Colburn,‘ Gamson and 
Watson,°® and Wohl. No attempt will 
be made to cover al] the literature on 
this subject. 

Starting with the fugacity condition 
for equilibrium 





; i (336) 
an expression for the equilibrium va- 
porization ratio, K y/x, in terms of 
activity coefficients, can be derived by 
mathematical manipulations, In_ this 
derivation the subscript “O” will be 
used to designate the standard state, 
and “L” to desig- 
nate vapor and liquid phases and the 
symbol to designate 


the superscripts “V™ 


bar above the “f” 
the value of the fugacity in a mixture 


left 


and multiplying by its 


Dividing the side of 


536 «(Ubbw of,‘ 
equivalent while making a 


equation 


similar 


manipulation to the right side gives 


Ca )erw= 
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into the left side 
into the right side of equa 


Introducing f* /f 
and f"/f 
tion 


cy 
De and rearranging gives 


kK 


state for the 
will be 


but not alwavs, the 


If the 
is at 
This is frequently 
tase 


reterence vapor 


zero pressure unity 


hive fu 
{*) is 


In equation 353 there are 
Bacity ratios The first one (f! 
the ratio of the pure component liquid 
and vapor fugacities at the system tem 
erature and pressure. This ratio may 
@ found by equation 351 (Part XIX 
In each of the fagacity 
Fatios, the 
tors apply to the same phase, 


other four 
numerators and denomina 
as indi- 
a ratio for the com 


both 


phases, liquid in numerator and vapor 


cated, there being 


ponent pure and in mixture for 
in denominator 

The and 
itv coefficients in the liquid and vapor 
defined by 
The 


such a 


terms are the activ 


relerence states, as 
SQA $52B 

states mav be chosen in 
make 


state activity coefficients unity 


equa 


tions and relerence 
man 
relerence 


This is 


how 


ner as to these two 
most likely for the Vapor phase 
ever 

states 1s 


The selection of reference 


important in evaluating these fugacity 
ratios. Different 


be used for the liquid and vapor 


mav 
but 
the two vapor fugacity reference states, 


reference states 


(i.e., fo* and f,*) must be consistent 


and so must the two liquid reference 
states (i.e., fo” and fo”). With y o* 
1.0, as may be the case in equation 
353, the vapor reference state should 
be zero pressure, Equation 242 may 
be used to evaluate the vapor fugacity 
ratio, The liquid fugacity ratio may be 
evaluated by a similar equation, with 
the proper selection of the reference 
state. 

If the reference states for the liquid 
and vapor fugacity ratios in equation 
413 are where 
Amagots’ law of additive volumes and 
Randall fugacity 
as expressed by equations 345 


chosen at conditions 


also the Lewis and 
rule 


ind 346, apply. we may write: 


w= Ge) 
=) 


$54 and 
1.0 and 
under 


Combining equations 4355. 
355 and noting that 
, 1.0 for the 


which equations 354 


conditions 
and 355 apply. 


we obtain 


Equation 357 is an interesting and 


useful equation as will be demon- 
strated later, Equations 
were developed to illustrate the im- 
portance and the effect of the refer- 
Wohl developed an equa- 
tion similar to equation 353, selecting 
the state so yo" 1.0. and 


to evaluate the fugacity 


— 
353 and 


04 


ence state 
reference 
showing how 
ratios, 
Benedict et al 
empirical 


developed an eight 
constant equation of state 
and derived constants for pure hydro- 
carbons and mixtures thereof, and in 
this able the 
activity coefficients in equation 357 


from PVT data 


relationship to equation 


wav were to evaluate 


A similar 
53 was developed by 
Watson.” who developed an expres- 


sion for the high pressure equilibrium 


Gamson and 


using as the stand- 
the 


vaporization ratio 


ard reference states pure com- 


ponent as a liquid (or a vapor) at the 
temperature and pressure of the sys- 
tem. The resulting expression for K is 
the product of the “ideal” K value and 
a function of the activity coefficients 
for the vapor and liquid phases, this 
function being a correction to the ideal 
K values, which is an advantage. A 
disadvantage of this method (and also 
equation is that it is necessary 
to extrapolate the pure component f/P 
plots at lower than unity reduced 
temperatures. This is not a serious ob- 
jection, has already 
been done in developing the ideal K 
value correlations (see Part XIX). 


353) 


however, as it 


Expressed mathematically and mak- 
ing slight changes in symbols to be 
consistent with the nomenclature used 
here, Gamson and Watson’s relation- 
ships for the non-ideal equilibrium 
vaporization ratio is 


The activity coefficient y in equation 
58 is not the same as yo in equation 
353. as can be seen by comparison of 


are 


equations 353 and 358, which 
very similar 
Equation 351 (Part XIX) is a spe- 


(and 
activity co- 


358 also 
equation when the 
efficients in the latter are unity. The 
¢* and ¢* activity coefficients may be- 
come unity and the coeffi- 
cient be other than unity, however. 


cial case of equation 


350) 


activity 


In addition to the above equation, 
Gamson and Watson present a method 
of evaluating the @Y and ¢" activity 
coefficients. This method employs the 
pseudo-critical concept and generalized 
correlations, The y activity coefficient 
must be evaluated from experimental 
data, 

The procedure given by equations 
and 358 is of interest be- 
cause it permits using existing ideal 
fugacity K values to find the K values 
for non-ideal systems by multiplying 
by the indicated activity coefficients. It 
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is believed that this advantage is more 
than offset by the additional complexi- 
ties involved in evaluating the required 
activity coefficients. Later a different, 
but similar, method, based on the use 
of equation 357, will be suggested for 
hydrocarbon systems. 


Suggested Procedure 


For many years process engineers 
have known that corrections for devia- 
tions from ideal solutions were re- 
quired for both the vapor and liquid 
activity coefficients of hydrocarbon 
mixtures, Had all the deviations from 
ideal mixtures been in the liquid phase 
it would be a simple matter to obtain 
correction factors from experimental 
vapor-liquid equilibrium data and 
and to correlate the 
functions of the 


fugacities 
factor as 
liquid phase composition for future 
use in estimating K values for design 
work. Unfortunately, this is not the 
case and there is no shortcut way of 
telling how to prorate the corrections 
and liquid activity coeffi- 


ideal 
correction 


to Vapor 
cients, 

Most correction factors proposed for 
K values are identified with a given 
system and frequently defined for 
specific temperatures and pressures. 
These correction factors are thus 
limited in application so that consider- 
ably more experimental data are re- 
quired to cover a given system and 
range of than would be 
necessary with a more general correla- 
tion. Such a correlation might be de- 
veloped if experimental K data could 
he taken apart to give the liquid and 
vapor activity coefficients. 

In 1945. Kirkbride’ 
empirical fugacity correlation, devel- 
oped from experimental K values, as 
a method of calculating non-ideal 
fugacity coefficients for both vapor 
and liquid phases. This empirical 
correlation was a plot of fugacity 
pressure ratio vs. reduced pressure for 
lines of constant reduced temperature, 
resembling Figure 62 (Part XIX). but 
not agreeing with it, as indicated by 


conditions 


proposed an 


the comparison given in Table 54. 

The values of £/P from the empiri- 
cal correlation of Kirkbride are ap- 
preciably higher than the values of 
{/P from Figure 62. 

Figure 62 is an ideal fugacity 
sure correlation, while Kirkbride’s is 
for non-ideal systems. For this reason 


pres 


the two correlations would not be ex- 
However, the differ- 
make one 
wonder chart and 
when to use the other, It would appear 
that intermediate systems 
where neither could be used. 


Kirkbride’s empirical f£/P 


pected to agree 


ences are so great as to 


when to use one 


there are 
correla- 
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TABLE 54 
Comparison of f/P vaives from Lewis and Kay (Figure 62) and 
Kirkbride” Correlations 


T, =0.80 T,=1.0 


Fig. 62 Ref. 10 Fig. 62 


Ref. 10 


T, =1.2 


Fig. 62 Ref. 10 Fig. 62 





0.655 0.82 0.82 0.92 
0.67 0.65 ORT 


0.425 
0.263 0.5 0.495 
0.156 0.42 0.39 
0.090 0.34 0.33 
0.070 0.26 0.29 


tion was developed from experimental 
data by using Kk 
pressures at 


values for several 
temperature for a 
given system. From the lowest pres- 
sure (about one atmosphere) K value, 
the fugacity of the liquid at its vapor 
pressure was obtained by assuming that 
the vapor fugacity was equal to the 
system pressure thus getting the liquid 
fugacity at the system pressure by 
fp" (Kons) (fp‘) and then using a 
method similar to equation 350 and 
Figure 66 (Part XIX) for computing 
fx" from fp’, This value of fx" 
then used in analyzing higher pressure 
experimental K data at the same tem- 
perature. In these higher pressure com- 
putations the liquid fugacities were 
computed by starting with the value of 
fr" found in the first pressure 
computation and making the effect of 
pressure calculation, as mentioned 
above. From the value of fp” thus 
found, the value of fp’ is found by the 
relation fp‘ fp K Values of 
fp’ /P (more conveniently called f/P) 
As calculations 
proceeded, the f/P chart 
structed as values from this diagram 
were required in making further cal- 
culations. In this pyramid fashion 
Kirkbride calculated {/P values and 
constructed plots and cross plots of 
f/P for hydrocarbons. 


one 


was 


low 


were then computed. 


was con- 


A generalized and smoothed corre- 
lation of these f/P ratios then 
prepared from the results of analyzing 
data on several systems. The resulting 
f{/P chart can only be used for esti- 
mating vapor-liquid equilibrium ratios 
where ratios of fugacities rather than 
actual values are used. This chart could 
not be used for homogeneous equilibria 


was 


calculations 


Although this method was shown to 
agree with observed K values better 
than previous fugacity /Pressure corre- 
lations it appears that an even better 
generalized method can be developed 
by estimating the vapor phase fugacity 
first and then finding the liquid fugac- 
ity from the experimental K and the 
vapor fugacity instead of the reverse, 
as Kirkbride did it. This seems indi- 
cated because the vapor phase more 
closely approaches ideal mixtures than 
the liquid phase under the same condi- 
tions. 
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0.91 0.97 0.96 
ox? 004 0.92 
0.74 091 O.885 
0.66 O88 O85 
0.60 0.86 O82 
0.545 0.84 0.80 


procedure 
values of 


It appears that the best 
would be to determine 
(f¥/yP) and (f/x) by the combina- 
tion of a generalized solution for the 
vapor plus experimental K values and 
then to correlate the activity coeffi- 
cients with reduced properties of the 
respective vapor and liquid phases 
rather than to attempt the develop- 
ment of one universal activity coeffi- 
cient plot for both vapor and liquid. 

With separate activity coefficient 
correlations, additional correlation 
factors, such as those given by Had- 
den’ may not be least 
they would be simpler. 

Gamson and Watson® and Joffe® 
have proposed generalized methods 
using the pseudo-critical concept for 
evaluation of the activity coefficient 
for a component in a vapor mixture. 
Benedict’ also developed such a method 
several years ago but selected the equa- 
of state method instead for use 


necessary, at 


tion 


in computing values of (f"/x) and 


(f¥/yP) for equation 357. 

The application of the Benedict et 
al. equation of state the 
computation of activity coefficients 
from PVT is laborious, requiring skill- 
fully performed machine calculations. 
There is no question about the preci- 
sion of the results, if properly done 
however. A calculation program on the 
thermodynamic properties of hydro: 
carbon mixtures would logically in- 
clude activity coefficients, Such a job 
is too big for any company to 
undertake. Most process design engi- 
neers are satisfied with the use of 
generalized thermodynamic properties, 
using the pseudo-critical concept for 


method to 


one 


mixtures. 

Consistent with this generalized ap- 
proach would be the computation of 
vapor phase activity coefficients by 
generalized methods and the evaluation 
of liquid phase activity coefficients by 
a combination of experimental data 
and the values of the vapor phase 
activity coefficient thus computed. 
This is the method suggested here as 
an alternate to the equation of state 
method. 

In this manner experimental K 
values for non-ideal systems could be 
taken give the numerical 


values of (f"/x) and (f’/yP). Any 


apart to 
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inaccuracies in the experimental data 
or the values of (f/yP) found by the 
pseudo-critical generalized method 
would he reflected in the values of 
(f"/x), thus obtained. This is an objec- 
tion to the suggested method, but not 
a serious problem. Such a procedure 
should make the correlation of experi- 
mental K values much easier and more 
logical than direct correlation of K 
values 

Theoretically this pseudo-critical 
generalized method might be applied 
to both vapor and liquid phase, as 
suggested by Gamson and Watson." if 
liquid mixture densities could be ac- 
curately represented by a generalized 
correlation using the pseudo-critical 
This extreme is not recommended 


Vapor Activity Coefficients 

An equation will now be derived 
for computing the activity coefficient 
of a component in a vapor mixture. 
This mixture will be based on the use 
of the pseudo-critical concept pro- 
posed by Kay.” The initial steps of a 
similar development of Joffe’ will be 
employed and the final equation will 
be similar to that derived by Benedict’ 
and disclosed to the writer 

The equations to be derived are 
valid only when the compressibility 
and the isothermai effect of pressure 
on enthalpy of a gas mixture can be 
represented as a generalized function 
of the reduced temperature and pres- 
sure, The reliability of these correla- 
tions have been demonstrated in prev 
ious installments. 

The effect of 
fugacity of a component in the mixture 
is related to the fugacity of the entire 
derived by 


composition on the 


mixture by an equation 
partial differentiation with respect to 
the composition variables. In terms of 
the mol fraction, the fugacity of the 
“j'»” component in the vapor phase 
as a function of fugacity of the entire 
mixture was developed by Joffe.’ 
Using a “vy” symbol for the mol frac- 
tion in the vapor phase instead of the 
“x” symbol used by Joffe and dividing 
each fugacity term by pressure to give 
results in the 


an activity coefficient, 


following: 


P 

Equation $59 is a shorthand writing 
of the complete equation and is ade 
quate for these purposes 


The dependence of f ¥ P on com 


position may be ex) res s follows: 


.*¥ 
tn fm 
) 


evi 


T 

r, 
ot the mixture based on its 
temperature 


where: T, the reduced tem- 
perature 
pseudo-critical 
P, : the reduced pres- 

. P, 
sure of the mixture 
itical pressure 


based on its 
pseudo-ct 
Using Kay’s® definition of the 
pseudo-critical, as given in equations 
193 and 194 (Part X), the reduced 
temperature and pressure relationships 
are: 


(361) 


P, (362) 
zyP 
Differentiating equations 361 and 362 
with respect to y;, recognizing the 
fact that there are only n—I independ- 
ent composition variables, gives: 
I a (T 


— (SvT ye (363) 
y l=y 


tions of the entire gas mixture. 
Te, and P., =the critical conditions 
of the “i'™” 
y: = mol fraction of the i‘ 
* in the gas mixture 
ZyT. and yP. the pseudo-critical 
conditions for the entire gas mixture 


component 


* component 


Other equations required in this de- 
velopment are the effects of tempera- 
ture and pressure on the activity co- 
efficient. These may be derived from 
quations given by Dodge* on pages 
240 and 242 of this thermodynamics 
text. These equations are: 


(32), = (254) 
(SF), = Sat 


Rewriting these equations in terms of 
the appropriate units gives: 


éln fa" ( Z—1 ) 
_ A P, 
(=>) Care) 


, 
2In f= 
(368) 


oT, P, 
Combining equations 360, 365, 366, 
367 and 368, gives the following equa- 


tion for the effect of composition on the 
activity coefficient of the mixture: 


( ee '- au )+@—-n (1-4 ) 


1p 


CV: 


(364) 


Equations identical to equations 363 
' ( f," ) o fa 
n lr 

Py - 


and 364, but with slightly different 
symbols, were derived by Joffe.” 

In applying these equations, it is 
necessary to define the n‘® component, 
which may be any component in the 
system. Accordingly, we may select the 
most convenient component, which will 
be the one having a critical point 
equal to the pseudo-critical of the 
mixture. If there is not an actual com- 
ponent fulfilling this requirement, the 
n'® component will be a hypothetical 
component, In either case, we may 
write: 

I ZyT. at 


iP. ZyT 


Combining these relations for the n‘® 


component's critical values with equa- 
164 gives 


tions 363 and 


P. 
(Be I (1- = ) 
zyP 


(369) 


Combining equations 359 and 369, 
gives the following equation for the 
activity coefficient of the i'® component 
in a vapor phase mixture: 


( = ) aT. ( —_ ae ) 


(370) 


where: ~ a 
P 
T, and P, for the mixture and may 
be found from Figure 62 (Part XIX) 
or from Table 20 (Part XII) 
— AH 
I 

lr, and P, for the mixture and may 


be found from Figure 48 (Part XVI) 


generalized function of 


a generalized function of 


Equation 370 is similar to the equa- 
tion developed by Benedict’ and analo- 
gous to the equations developed by 
Joffe’ and by Gamson and Watson.® 
It is somewhat simpler than the analo- 
gous equations of Joffe’ and of Gam- 
son and Watson.® It can be seen by 
inspection that the activity coefficient 
of a component having critical con- 
stants equal to the pseudo-critical con- 
stants of the mixture will be equal to 
the activity coefficient of the entire 
mixture. 


The accuracy of equation 370 de- 


Petrol 





pends upon how well the pseudo-criti- 
cal generalized correlations of Z, f{/P 
and (—AH/T.) apply to hydrocar- 
bon mixtures. It has been shown that 
the generalized correlations for com- 
pressibilities and the effect of pres- 
sure on the enthalpy may be applied 
to mixtures with sufficient accuracy 
for the usual vapor density and en- 
thalpy balance calculations. It does 
not follow from this, however, that 
these correlations are good enough for 
phase equilibria computations. This 
must be determined by a careful analy- 
sis of data. 

As an example in the application of 
equation 370, the vapor phase activity 
coefficients will be computed for the 
components of the binary: 80 wt. per- 
cent methane and 20 wt. percent ethane 
at 70° F. and 2000 psia., and the re- 
sults compared with the experimental 
values of Sage and Lacy,"' and the 
values obtained from ideal fugacities, 
as developed in Part XIX and pre- 
sented in Figure 62. 

The pseudo-critical conditions are: 


COMPOSITION 


Moi. & 


At T, = 1.44 and P, = 2.96, by inter- 
polation, kiln £/P = 0.410 

For ki = — 1.38, the average value in- 
dicated previously, 


J” 
In —™ — 0.297 


and 

f.." e 
P 0.745 as compared to 0.76 
found from Figure 62 


The value of f,,/P found from Table 
20 will be used because these values 
were obtained by the same work 
done in developing Figure 48, giving 
(— AH/T.) values for use in applying 
equation 370. 

Substituting in equation 370 for 
each component separately: 


Methane 


CRITICAL PRESSURE 
y P. 


CRITICAL TEMP. 


TOR y Te P psia 





Methane 


th 


80.0 
20.0 


ane 


100.0 


The pseudo-critical constants for the 
mixture are 368° R. and 677 psia. 
With these the reduced conditions for 
the system are: 


160) 70 


1.44 


368 


> 
000 
— 296 


O// 


From Figure 19 (Part IX), the value 
of the compressibility factor for the 
mixture is found to be: Z 0.775. 
Figure 19 is large enough 
scale for the precision required in 
these calculations. From Figure 48 
(Part XVI), the value of the isothermal 
effect of pressure on the enthalpy is 
found to be: 


not to a 


AH 


From Figure 62 (Part XIX), the value 
of the mixture’s activity coefficient is 
found to he: 


This value of f,,/P was found to be too 
high. as determined by the results ob- 
tained by substituting in equation 370. 
From Table 20 (Part XII), the value 
of f° 


P was found, as follows: 


June, 1949 


594 
S3 


344 303 


673 
550 65 7098 


368 L e77 


Ethane 


in — 0.297 + (0.775 — 1.0) ( i— 


Py 


( f" ) 0.426 
Py 7 C:He 


The values of the activity coeffi- 
cients will be compared with the values 
obtained by assuming ideal solutions. 
i.e. the Lewis and Randall fugacity 
rule. Figure 62 will be used for both 
components because Table 20 cannot 
be applied to ethane at its reduced 
conditions. 


Vethane 


30 
344 


1.54 


2000 
P oe 

673 

From Figure 62 


f 


0.82 for pure methane at 70° F 


pu 


1? nsi 
| 2000 psia 


Ethane 
530 


0.964 


> 
2000 »>2? 


709 
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From Figure 62 
; = 0.24 for pure ethane at 70° F. 
and 2000 psia. 


The results from the above calcula- 
tions are compared below with the 
observed data of Sage and Lacey in 
the following tabulation. 


Activity Coefficient of Components in 80 
wt. percent Methane 20 wt. percent Ethane 
Binary at 70° F. and 2000 psia. 


Ideal 
System 
Figure 
62 


Non-Ideal 
System 
Equation 
370 


Observed 
Sage and 
Lacey 





0.791 
0.372 


0.82 
0.240 


) ; ( aa sctae “_ 


While the values of these activity 
coefficients obtained by equation 370 
are closer to the observed values than 
are the values from Figure 62, this one 
point comparison is not sufficient to 
indicate the accuracy of the method. 

It is evident that careful calcula- 
tions with consistent and accurate 
values of {/P, Z and (— AH/T.) are 
necessary for the proper application 
of equation 370. If equation 370 is 
applied in the manner visualized, i.e., 
computing the vapor activity coeffi- 


) + Coa Setar) (1 See 
1.987 & 1.44 368 ) 


— 0.855 
cients for equation 357 and then find- 
ing the liquid activity coefficients from 
experimental data via the application 
of equation 357, any inaccuracies in 
the results from equation 370 will be 
compensated for in the resulting liquid 
activity coefficients. 


673 344 ) 
368 


0.22455 


677 


709 


677 


Liquid Activity Coefficient 

Theoretically, an equation similar 
to equation 370 could be applied to 
the liquid phase with generalized cor- 
relations of the activity coefficient of 
the entire mixture. the compressi- 
bility factor and the isothermal effect 
of pressure on the enthalpy for the 
liquid phase, if these properties are 
unique functions of the pseudo-critical 
reduced conditions, 

For this case the equation similar 
to equation 370 for the liquid would 
be as shown in Equation 371, top of 
next page. 

The differences between equations 
370 and 37] co- 
efficient of the 
mixture and in the Z term. Note that 


are in the activity 


component “i” and 
the vapor equation 370 has a P in the 


147 





coeffi 
cient whereas the liquid phase equa 
Accordingly. the (Z 1) 


370 becomes Z in 


denominator of the activity 
tion does not 
term of equation 
equation 571 

All the terms in equation 371 apply 
The correlations 
for Z 
not applicable to 


sur h 


to the liquid phase 
this 
AH/T.) are 
liquid correlations 
might be this 


does not recommend computing liquid 


riven in series and 
mixtures 
developed but author 
racities by generalized meth 


there 


phase tu 
ods until 


ire better basic corre 
lations for the liquid phase 


Watson 


equation for the 


Gamson and derived a 


eneralized liquid 
fugacity and also developed the re 
quired correlations for applying the 
equation 


Values of 
of the liquid phase 


(f/x) for the components 
may be obtained by 
fugaci 
the effects of 


pressure and composition by the ap 


starting with pure component 


ties and correcting for 


plication of an equation of state, Be 
cause of limited space this method will 
The 


article by 


not be discussed reader is re- 


ferred to an Benedict et al* 
on this subject 
Much of the ideal” 


vapor-liquid equilibrium work that has 


“non system 


been published has been for svstems 
that were non-ideal in the liquid phase 


and ideal or close thereto in the 


vapor phase In many cases the Vapor 


phase is even a perfect gas For these 


cases, the Vapor phase fugacities are 


easily obtained, leaving the liquid 


phase as the one requiring derived 
fugacities 

For this situation it is convenient to 
write equation 556 in the 


makine (f* vf*) | 


following 


form by 


If the vapor phase obeys the perfect 
vas law as well as being an ideal mix- 


ture, equation 572 becomes: 
p 


The value of for equations 372 


usually obtained by ex- 


and Te are 
perimental vapor - liquid equilibrium 
measurements and then correlated by 
These correlation 
important 
relation known as the 
the 
equations derived therefrom are known 
names of their au- 


Margules and 


empirical methods. 
methods are based on an 
thermodynamic 
Gibbs-Duhem equation. Some of 
by the following 
thors: Van Laar. 
Scatchard, 

These equations have been applied 
to experimental data and constants de 
Berg and MckKinnis.* by 
White. by 
others. Equa- 

found their 
correlating data 


termined by 
Carlson and Colburn.’ by 


Wohl. 


tions of 


and by 


this 


many 
type have 


! 
widest application in 


on binary systems forming constant 
boiling mixtures. For most hydrocar- 
bon work these equations are not very 
useful because: (a) multi-component 
rather than binary 
encountered and (b) 


systems, 
are usually hy- 
drocarbon systems have ideal solution 


deviations in both phases rather than 


systems, 


concentrated in the liquid phase, 

In the next installment, experimental 
methods of obtaining vapor-liquid 
equilibrium data and empirical meth- 
ods of correlating these data will be 


discussed. 
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First Combustion Gas Turbine Power Plant in U. S. 


The first combustion gas turbine power plant 
to be built and sold in this country for central 
station use is shown as it was on test at the 
General Electric Company plant in Schenectady 
N_ Y. The unit, rated 3500 kw, was being built 
for use by Oklahoma Gas and Electric Company 

The unit, shown here without the exhaust duct 
rst combustion gas turbine 
utility in this c 


connected, was the f 
power plant in a public puntry 


for generation of electricity 











“Push - Button” 
Factory for 
Oil Products 


Top photo (at right)—Filling Barrels in Grease 
Section of California Standard’s Richmond plant 
Bottom photo: Automtic conveyors segregote 
carloads of products in basement section to await 


shipment 


General View of Standard Oil Company of California’s New Packaging and Grease Plant at Richmond 


uy » 32 box cars at a time 

Nine can-filling units make up the lu 
bricating oil packaging section One of 
the units can fill and cap 48,000 quart 
ans of oil in a working day, moving at 
a rate of two cans per second, Another, 
filling gallon tins, handles 6000 of 
these larger containers in an eight-hour 
period 

The warehousing section of the plant 
stocks approximately 1000 items, which 
are handled by 10 fork trucks, 11 trans 


stackers, two tractors, and 42 trailers 
Of this range of products, 43 percent are 
represented in avers daily shipments, 
two-thirds of which are sent by rail, and 

*-third by truck 

rhe greasemakers, on the aver: 
have worked for the oil company for 
years, and have spent an average of 19 
years in the manufacturing department 
he service records of the packaging 
and shipping workmen in this plant are 
equally 


impressive 


> j~ fal 
i U-2250 


’ 














is the purpose of processing gas 
from wells in the surrounding TXL and 
Wheeler fields, Shell Oil Company in a 
joint venture with The Texas Company 
has constructed the TXL plant, a com- 
pression absorption type natural gaso- 
line plant, near Odessa, in West Texas 
rhe plant started operation in 1948 and 
already has exceeded its original design 
capacity of 30 million cubic feet per day 
The plant is presently recovering the 
yndensable components from 50 mil- 
lion cubic feet per day of raw gas, with 
additional capacity to be added later 
Design of the plant permits production 
of a 26-pound vapor pressure natural 
gasoline and 90-pound vapor pressure 
liquefied petroleum gas and excess pri 
Che stripped residue gas is ther 
returned to the leases f 
ther purposes 
contribution to the 
ram in which the 
| and gas con panies are alli 
Production from the rx! 
Wheeler fields is from the Devonian 
Ellenburger zones at depths of approxi 
mately 8000 and 10,000 feet, respectively 
(Current il production averages about 
25,000 barrels per day from 105 wells in 
the TXL field and 23 wells in the 
Wheeler held The extensive field 
gathering system composed of parallel 
intake and residue lines extending to all 
leases supplying gas 
i} l nent super 
and main 


hnereas col 


ot, Inc 


The photograph above shows the south inlet gas scrubber, fuel gas treating area, and 
absorbers of the TXL gasoline plant built in a joint Shell-Texaco venture near Odessa, 
in West Texas. This plant has been in operation now for several months. 


TXL Gasoline Plant 


Exceeds Original Design Capacity 


Shell Oil Company-Texas Company joint 
project near Odessa, Texas, started 
only last year but is already expanding 





Photo, above, showing layout of the Shell- 

Texaco TXL plant near Odessa, Texas, 

was taken from the northwest. Two large 

air coolers are used to supplement the 

conventional type cooling tower due to 

the scarcity of water in that semi-arid 
section 


Right—Process area of the TXL gasoline 
plant, which is designed to permit pro- 
duction of 26-pound vapor pressure nat- 


ural gasoline and 90-pound vapor pres- 
sure liquefied petroleum gas and excess 
propane 


Below—Generator building and fraction- 

ation area of the TXL gasoline plant 

Designed for 30,000,000 cubic feet daily 

of gas from the TXL and Wheeler fields, 

the plant is presently processing 50 mil- 
lion cubic feet daily 

















H, MBLE Oi & Refinit 


¢ Company 
is building a 


entral shop in its Baytown 
refinery, which eventually will house all 
ical raits—pipefitters, machin 
welders, imsulat 


carpenters 
t men, ele tricians, 
painters, blacksmiths 


skilled pers 


Central Shop Will House 


All Mechanical Crafts 


Modern sound-proof, air-conditioned 
building is part of Humble’s program 


of expansion at Baytown refinery bu 
of corrugated asbestos s 


a 7-foot brick base 





Above—Humble Oil & Refining Company's new central shop building, to house eventually all the plant's mechanical 

crafts, containing floor space of over 98,000 square feet under construction in the Baytown refinery. Workmen are laying 

the roof consisting of metal lath, glass wool blankets, light rock slabs, and aspholt-felt. Sides of the building will be 
corrugated asbestos siding on a seven-foot brick base. 











Center Picture—The air-conditioning equip 
ment, utilities lines, offices for individual 
crafts, and some locker and storage space 
will be contained in the middle section which 
runs the entire length of the building. Sec 
tions on either side of the center will be 
divided into working space for individual 
shops by walls and partitions 


At Right— Workmen laying glass wool 

blanket over metal lath on the roof of Hum 

ble’s central shop building. The glass wool 

is followed by a layer of light weight rock 
slabs and then asphalt-felt 





Split-Flow 


Gas Sweetening 
Unit Features 
Slaughter Plant 


THE SLAUGHTER gasoline plant 
supplies further evidence of the 
combined efforts of the oil com- 
panies to effect economic util- 
ization of natural gas that was 
being wasted. This new plant 
will process 90 million cubic feet 
daily of gas that formerly was 
burned in flares, because there 
was no use for it in West Texas 

Dedication ceremonies of the 
plant were held May 14. More 
than 1500 guests, including em 
ployes and executives of oil com- 
panies operating in the Slaughter 
field, state officials, and civic 
leaders of the area, attended the 
ceremonies and the barbecue at 
the plant site 

Among the engineering design 
features of the plant is a split 
flow gas-sweetening unit, a frac 
tionating reabsorber to deetha 
nize the rich oil, and an indirect 
heating system supplying 90 per 
cent of the process heating load 


Slaughter Gasoline Plant 4'2 miles west of Sundown, Texas, in Hockley County. Processing 90 

million cubic feet daily of casinghead gas from the Slaughter oil field, the plant will produce 92,000 

gallons of butane, 50,000 gallons of propane, and 100,000 gallons of natural gasoline daily. Stano- 
lind Oil and Gas Company is operating for eight co-owners 


( Var of the world’s largest high- 
pressure casinghead gasoline plants 
recently went into operation in the 
Slaughter field of West Texas. This 
plant, located 12 miles southwest of 
Levelland, is an outstanding example 
of cooperation by a group of com- 
panies seeking the economical and 
maximum utilization of natural re- 
sources 

The eight companies which are joint 
owners are Stanolind Oil and Gas 
Company, The Texas Company 
Honolulu Oil Corporation, Magnolia 
Petroleum Company, The Devonian 
Company, The Atlantic Refining Com- 
pany, Saltmount Oil Company and 
Mid-Continent Petroleum Corporation 
Stanolind. the largest owner, and the 
operator, has a participation of only a 
little more than 25 per cent 

The Slaughter field. in Cochran. 
Hockley and Terry counties. was dis- 
covered in 1936 and is the third larg- 
est oil field. in acreage. in the United 
States. As presently developed it con- 
tains some (409.000 acres 

More than 97 per cent of the 2000 
oil producing wells in the field are 
connected to the gasoline plant gather 

system. Plant equipment is in- 

stalled initially to process 90 million 
standard cubic feet daily with an in- 
creased capacity up to 120 million 
cubic feet possible by the addition of 
i relatively small amount of equip- 
ment 

Design recovery of liquid products, 


when processing 90 Mmef. of gas hav- 


ing the composition shown below, is 
approximately 50,000 gallons per day 
of propane, 92,000 gallons per day of 
butanes and 100,000 gallons per day 
of debutanized gasoline. All residue 


Design Gas Composition 


COMPONENT Mol Percent 








1.0 
5.92 
10 
59 
10 


Butanes 
Pentane 


Hexanes and Heavier 


lease fuel is being sold to El Paso 
Natural Gas Company 

The plant incorporates a number 
of interesting process and mec hanical 
“split-flow” 


gas except that used for plant and 


features. including 1) a 
Girbotol unit to sweeten the field gas: 
2) a fractionating reabsorber designed 
to deethanize the rich oil, making it 
prac tical to operate with only one 
stripping still and eliminating the ne 
cessity for a separate deethanizer; and 
3) an indirect heating system, employ- 
ing oil as a heat medium, which sup 
plies about 90 percent of the process 
heating load, thus reducing the size of 
the steam plant 

The plant is designed to recover 32 
percent of the propane, 85 percent ol 
the butanes and 99 percent of the pen 


tanes and heavier content of the wet 





Process area of Slaughter gasoline plant. Plant capacity is 90 million North Compressor House. Plant has 16 1600-horsepower compressors, 

cubic feet daily; however, the field gathering system is designed for 10 in the north building. Total comp horsepower is 25,600—a 

120 million cubic feet daily, so that plant capacity can readily be little more than the power of four modern diesel freight locomotives. 

increased to the gather system capacity by installation of additional Compressor installation is world’s largest devoted to casinghead gas 
processing equipment. processing. 





field gas. Design recovery was set at heating value specifications of the resi- Designed and constructed by C F 


the maximum possible consistent with due gas. Braun & Co in cooperation with 
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Figure 1. Compression and H.S Removal, Slaughter Gasoline Plant 
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Figure 2. Absorption and Distillation, Slaughter Gasoline Plant 


the various sections of the plant are 


shown in Figures 1, 2 


a committee of eng 


the 


ineers representing 
the 


plant and 3. 


1949 


various plant owners 


started operation February 15 


a month ahead of se hedule Field System 


Simplified process flow diagrams of The field gas gathering svstem is 


Generator house contains six 800-kw., 2300-volt generators. Electrical power produced is equivalent 
to that needed by the combined populations of nearby Levelland, Sundown, and Brownfield, Texas 


designed to collect gas from field sepa- 
rators operating at approximately 10 
psig., delivering it to the gasoline plant 
slightly atmos- 
gathering system is 


at a pressure above 
pheric. The entire 
designed to operate above atmospheric 
pressure in order to eliminate the pos- 
sibility of air infiltration which would 
the hydro- 

gas. The 


gas 


because of 
the 
residue 


be undesirable 
sulfide 


system 


gen content of 


field 


system to return dry 


includes a 
sweet gas to all 
le ases 

The plant field g 
1600. hp 


as compressors con- 


sist of sixteen (sea level rat- 
right angle 
driven units designed to compress ap- 
proximately 90 Mmef. daily from 13.2 
Each 
equipped with three stages of « 
sion designed with sufficient flexibility 


ing) 2-evele, gas engine 


psia, to 713. psia. machine is 


ompres- 


to compress 10 percent additional gas 
by an increase in suction pressure to 
18.2 psia. These 
rated to approximately 1500 bhp. each 
at the 3000 feet altitude of the plant 
location 

Field 


a 12-foot x 40-foot horizontal scrubber 


compressors are de 


gas enters the plant through 


designed to remove entrained crude 


Pet 





oil, scale and other foreign material. 
Gas from this scrubber flows to the 
compressor first stage suction header 
at essentially atmospheric pressure, 
and is compressed through two stages 
to approximately 180 psig. The second 
stage discharge gas is cooled, passed 
through a separator and flows to the 
hydrogen sulfide removal system 
where H.S and CO, are removed by 
contacting with a water solution of 
monoethanolamine. Sweet gas from the 
amine contactors passes through resi- 
due scrubbers, enters the third stage 
of compression at approximately 165 
psig., and is compressed to 700 psig.. 
the operating pressure of the main 
absorber. 

Future addition of four 1600-hp. 
compressors will increase the plant 
capacity to 120 Mmef. daily. 


H,S Removal System 


A flow diagram of the H,S removal 
system is indicated in Figure 1. Be- 
cause of the relatively high content of 
acid gas (HS and CO,) a “split-flow” 
Girbotol amine system was installed. 
This system, by utilizing partly 


stripped monoethanolamine for re- 
moval of a large proportion of the 
acid gas, effects economy in utilities 
consumption over the conventional 
amine system. 

Sour field gas from the second stage 
of compression after cooling, is di- 
vided and processed in two indepen- 
dent parallel amine systems, each de- 
signed to sweeten a maximum of 60 
Mmef. daily. Each of the 28-tray con- 
tactors is 9 feet x 65 feet and normally 
operates at 175 psig. Gas leaving the 
contactors is essentially free of CO, 
and is negative to the lead acetate test 
for H,S. When processing 90 Mmef. 
daily of sour field gas, the total circu- 
lation of 30 percent monoethanolamine 
for both amine systems is some 
1100 gpm. j 

In ‘this “split-flow” process, a por- 
tion of the total rich amine stream is 
completely stripped and returned to 
the top of the contactor, The other 
portion, only partly stripped, is re- 
turned to the contactor on either the 
sixteenth or twelfth tray from the 
bottom. The rich amine is split and 
introduced into the reactivator at two 
points. That portion flowing down the 


top half of the reactivator is only 
partly stripped, while the portion flow- 
ing down the bottom half is essentially 
completely stripped. Details of the 
cycle are shown in Figure 1. 

In this process a major portion of 
the acid gas content of the field is 
removed by partly stripped amine so- 
lution, and further reduction to lead 
acetate quality is assured by final con- 
tacting with completely stripped solu- 
tion. Elimination of the necessity of 
completely stripping the entire amine 
circulation results in substantial reduc- 
ton of utilities consumption. 

Each of the two reactivators is 8 
foot 6 inches x 80 foot 101% inches and 
is equipped with 33 bubble cap trays, 
the seventeenth tray from the bottom 
being a chimney tray. 

Overhead vapor from the reactiva- 
tor, consisting of acid gas and steam, 
passes though an overhead cooler 
which serves to condense the major 
portion of the steam. Part of this con- 
densate is returned to the reactivator 
top tray as reflux, and the remaining 
portion is stripped of acid gas and 
pumped over wash trays in the tops 
of the contactors to minimize loss of 





CAUSTIC EXTRACTOR 


SAND 
[FILTER 























CAUSTIC STORAGE 
































HOT OIL 


REGENERATOR 


DEPROPANIZER 





5 PERCO 


TREATERS 
SURGE DRUM 


AIR 





— 





- 

















GASOLINE _ 





PROPANE _ 








CAUSTIC 





DEBUTANIZER 


ACCUMULATOR 





PROPANE 
ORIER 


= 

















+s 














TO FUEL GAS 


a 





—EE 








BUTANES 











Figure 3. Product Treatment and Fractionation, Slaughter Gasoline Plant. 
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Top Photo—Compressor and absorber area of the new Slaughter gasoline plant. North compressor house at left and south compressor house at 
right. Vessels at the left are the two main absorbers. Gas scrubbers and coolers are in the left foreground. 


Lower Photo—Meter Runs 


Acid gas from 
accumulator 


residue gas 
reflux 


amine to 
the reactivator 


flows to a flare line 


Absorption and Distillation 
System 


Sweet rich gas from the third stage 


toot 
0 inches main ab- 


scrubber enters two 6 
toot 


containing 25 


discharge 
6 inches x 46 
sorbers. each trays 
Normal operating pressure is 693 psig. 
circulation over the 


a 90 Mmef 


Design lean oil 


main absorbers, for daily 


processing rate, is 585 gpm The com 


bined residue gas goes to a single dli- 
unit for dehydration 
bottom of the ab 
condensate from 


flows to the 


ethvlene glycol 
Rich oil 
sorbers 
the third stage 


deethanizer 


from the 
with 
scrubber 


along 
reabsorber operated it 
137 ps 

The reabsorber 
equipped with 5S bi 
10 foot 6 inches x 


deethanizer is 


ibble cap trays 
53 foot 


section and 20 in 


25 in the 
0 inches strippi 
the 5 foot 0 inches x 32 foot O inches 
from the 


third 


enters on the twenty 


absorption section. Rich oil 


main absorber. together with 
ondensate 
Part of the lighter 


flash 


stave ¢« 
fifth tray 


hydrocarbons 


sheorbed 


and rise through 


diameter pipe lines. 


the tower while the remaining rich 
oil flows down to the bottom of the 
stripping section. Rich oil from the 
bottom tray of the stripping section 
is reboiled by pumping through heat 
exchangers and is flashed back into a 
separate compartment in the bottom 
of the tower. Deethanized rich oil flows 
from this compartment to the rich oil 
still. Flashed vapors rise through the 
stripping section counter-current to the 
descending rich oil, effectively remov- 
ing ethane and methane. Vapor from 
the stripping section, together with 
flashed vapor from the feed, 
the 20-tray absorption section where 


enters 


propane and butane loss to the residue 
‘as is controlled by introduction of 
lean oil to the top tray at 
rate of 155 gpm. Residue gas from the 
used as 


a design 
reabsorbers deethanizer Is 
plant fuel 

Deethanized rich oil exchanges heat 
with stripped lean oil, is further heated 
by heat medium oil to 400° F. and 
enters the rich oil stripper (still) on 
the twelfth tray from the bottom 

The stripper 9 foot 6 inches x 61 
foot 6 inches, is equipped with 20 
trays. The normal operating pressure 
is 67 psig. Partly stripped rich oil is 


Incoming casinghead gas from the Slaughter oil field is measured as it enters the plant through these seven large 


withdrawn from the eleventh tray of 
the tower, passes through a reheater 
and is returned to the tenth tray at 
85° F. This oil passes down through 
the stripping section of the still 
counter-current to stripping steam 
which is introduced to the bottom of 
the still at a design rate of 9000 
pounds per hour. Flashed vapors from 
the feed, together with stripped vapors 
from the stripping section, enter the 


upper or fractionating section of the 


still where lean oil is washed back by 
reflux returned to the top tray at a 
design rate of 230 gpm. Since the rich 
oil feed to the still is substantially de- 
ethanized, the still overhead is nor- 
mally completely condensed. The over- 
head make from the still, consisting 
of propane, butanes and natural gaso- 
line, is pumped through the product 
treating system to the fractionators. 
Hot lean oil from the bottom of the 
stripper is heat exchanged against the 
rich oil feed and against the re- 
absorber deethanizer reboiler stream 
The lean oil is 
water to 85° | 
the main absorber and reabsorber, Re 


fer to Figure 2. 


finally cooled with 


and pumped back to 





Residue Gas Dehydration 


Cooling residue gas from the main 
absorbers is dried by contact with 97- 
98 weight percent diethylene glycol in 
a 6 foot 6 inches x 30 foot 1 inch 
7-tray contactor. The bottom section 
of this contactor serves as a knock out 
drum. Normal operating pressure is 
688 psig. 

Diethylene glycol solution flows 
from a chimney tray in the contactor 
through a smal! level control drum 
to the DEG rectifier which is 2 foot 
6 inches x 31 feet and contains 12 
bubble cap trays. 

In order to permit operation with 
maximum water dew point depression, 
provision is made for re-concentration 
of diluted DEG by vacuum distillation 
at 8-9 psia. By this method of oper- 
ation, DEG concentrations of 97-98 
weight percent may be attained with- 
out danger of decomposition. 

Concentrated diethylene glycol from 
the bottom of the rectifier is cooled 
and returned to the top of the con- 
tactor. Design circulation rate when 
processing 90 Mmef. daily is approxi- 
mately 10 gpm. 

A flow diagram of the residue gas 
dehydration unit is shown in Figure 2. 


Liquid Product Treating 


The high mercaptan sulfur content 
of the Slaughter field gas makes it im- 
practical to treat the gasoline in a con- 
ventional stationary bed copper chlo- 
ride treater without pre-treatment to 
reduce the mercaptan content. In the 
Slaughter plant, a regenerative caustic 
washing system serves this purpose. 
The raw gasoline stream from the still 
overhead accumulator is pumped 
through a 6 foot x 50 foot packed 
caustic contactor containing 30 feet 
of 114-inch carbon Raschig rings. 
When operating at a processing rate 
of 90 Mmef. daily the design solution 
circulation is 35 gpm. of 10 percent 
sodium hydroxide solution. This caus- 
tic circulation reduces the mercaptan 
sulfur content of the raw gasoline to 
a point where it is satisfactorily treated 
in fixed bed copper chloride treaters. 
Spent caustic from the bottom of the 
caustic contactor is regenerated by 
steam stripping in a 5 foot x 22 foot 
6 inches tower equipped with eight 
bubble cap trays. The overhead from 
the caustic regenerator tower, consist- 
ing of steam and mercaptans, flows to 
a disposal stack. 

Raw gasoline from the caustic con- 
tactor passes through sand filters for 
removal of caustic entrainment and 
into five fixed bed copper chloride 
contactors, each 72 inches x 12 feet. 
operating in parallel. This treatment 
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converts the remaining mercaptan sul- 
fur content of the raw gasoline to 
odorless and non-corrosive disulfides. 
A solid desiccant dehydration unit 
is provided for propane drying. 
Figure 3 includes a flow diagram 
of the product treating system. 


Fractionation System 


The treated product stream is heat 
exchanged with the debutanizer bot- 
toms and pumped into the 36-tray 7 
foot x 62 foot 6 inches depropanizer. 
Commercial propane is produced over- 
head from this column and flows to 
storage through a sand filter and solid 
desiccant dehydration unit. Design op- 
erating pressure of the depropanizer 
is 240 psig. The depropanizer bottom 
stream feeds the 40-tray 6 foot 6 inches 
x 68 foot 6 inches debutanizer which 
normally operates at 75 psig. A com- 
mercial butane product is produced 
overhead and flows through a product 
cooler to storage. Natural gasoline, 
which may range in vapor pressure 
from 12 to 26 pounds RVP, is pro- 
duced as a kettle product. It exchanges 
heat with the depropanizer feed and 
flows through a cooler to storage. 


Storage and Loading Facilities 


Product storage has been installed 
for approximately five days’ produc- 
tion when processing 90 Mmef, daily. 
There are three 12 foot x 120 foot 
herizontal tanks for propane storage, 
five of the same dimensions for bu- 
tane, two 7500-barrel spheroids for 
gasoline and two 10 foot x 70 foot 
gasoline rundown tanks. 

Storage is also provided for 60,000 
barrels of well water, 2000 barrels of 
lean oil, 1000 barrels of heat medium 
oil and 1000 barrels of boiler feed 
water. There is smaller capacity stor- 
age for caustic solution, amine, sul- 
furic acid and lube oil. 

Truck and rail loading facilities are 
provided at the plant site. 

Utilities 

In order to hold the steam gener- 
ation requirements to a minimum, es- 
sentially all of the heating 
load is supplied by a hot oil heat 
medium system. Virgin gas oil is cir- 
culated through two direct fired heat- 
ers, rated at 60 million Btu per hour 
each, to the various process heat loads. 
Under design conditions, the heat me- 
dium oil leaves the direct fired heaters 
at 550° F. and returns at 360° F. 

Process cooling water is circulated 
over a 20,000-gpm. induced draft cool- 
ing tower. Under design conditions 
cold water is pumped from the basin 
at 80° F. to shell and tube exchangers 


process 
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for process, interstage gas, jacket water 
and lube oil cooling. Water returns 
to the cooling tower at 120° F. 

Raw water is supplied to the plant 
by four 500-gpm. wells located on the 
plant site. 

Electric power is furnished by six 
800-KW. 2300-volt 3-phase generators, 
each driven by a 1200-bhp. (nominal 
sea level rating) 4-cycle engine. 

Steam is supplied at 300 psig. by 
two gas-fired water tube boilers, one 
of which is standby. Each boiler is 
rated at 30,000 pounds per hour. Nor- 
mal steam demand for a 90 Mmef. 
daily processing rate is about 22,400 
pounds per hour. Most of this steam 
is used to drive the heat medium pump 
turbines which exhaust into a 125-psig. 
steam system, Steam from this system 
is used for process stripping, and in 
the DEG reboiler and regenerative 
caustic preheater. Several small tur- 
bines are driven by 300-psig. steam 
and exhaust at 10 psig. into the hot 
process boiler feed water treater. 

The cold lime-soda process is used 
to treat cooling water make-up. Fa- 
cilities are also provided for stabili- 
zation by addition of sulfuric acid and 
for chlorination of the cooling tower 
water to control algae and slime. 

Waste disposal facilities include two 
50 foot x 250 foot settling basins, a 
burning pit, an evaporation pit, a flare 
stack and an acid gas stack. 


Heat Medium Furnaces. Most of the heat for 
processing is supplied by a heat medium, a spe- 
cial type of oil that is heated in these furnaces 
and then circulated about the plant. The oil 
leaves the furnaces at 550° F. and is returned 
at 360° F. About one million pounds of the 
special oil is circulated in the plant every hour 
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The refraction of light (an unvarying law of nature) makes 
the reading of Penberthy Reflex Gages unmistakable. Due 
to this refraction principle, the empty space always shows 
white—the space occupied by liquid always shows black. The 
dividing line between liquid and empty space is sharp and 
unmistakable, there can be no error in reading. It is easily 
read as far as you can distinguish between black and white. 


Penberthy Drop Forged Steel Reflex Gages are available in 
whatever lengths required and for various liquids. They are 
also fabricated to customer's specifications from special 
alloys to meet unusual corrosive and temperature conditions. 
There is a Penberthy Gage of superior quality for every 
liquid level gage requirement. 
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R. V. Mertz, who bears gracefully the 
nickname of “Tiny,” joined Stanolind 
in 1946 as a chemical engineer in the 
newly organized manufacturing depart 
ment. Prior to that time he was chief 
chemical engineer Mid-Continent 

ring Company, Inc 
started to work after studying 
at Oklahoma A. & 
Phillips Petr 
was superin 
Plant 
buta 


with 
Enginee 
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wre use EAS you win 


in the fight against coke. You win a thorough 
cleanout job . . . relative freedom from the de- 
lays of tube cleaner failure . . . and a big cut in 
timeout for cleaning stills. 
en ee ee for Whatever your coke condition, one of these 
; LAGONDA cutter heads will handle it—backed 
by the powerful LAGONDA 1100 Series motor. 
With its free-spinning ball bearings and full 
front-and-rear lubrication this motor puts prac- 
Type H-2 head, for uneven tically all the power right through to the cutter 
cole Copesits. head for a smashing attack on coke and the 


quick resumption of production. 


[ype UO head, for average 
coke conditions. 


Type UHC head, for extremely 
heavy coke. 


IT GRINDS BOILER 
HANDHOLE SEATS TRUE 
The ELLIOTT Handhole Seat 
P Grinder can be quickly clamped 
Some of the reports we get about time P oe “ veinddi 

saved with LAGONDA ta cleaners, lead elceain batts dotnet 
us to believe that the cooperation of a hole on a true plane, refacing 
LAGONDA tube cleaning specialist could the gasket seat with aman - 
be very well worth while in many refin- caracy. No more lesking hend- 
eries. Why not utilize this expert coopera- hofes after vou use this pa 
tion? No obligation, LAGONDA bulletin, onl cemenm cated Chie on 
with full data, mailed at request. for the bulletin and full details. 


agonuda TUBE CLEANERS 


ELLIOTT COMPANY e Lagonda Division « SPRINGFIELD, OHIO 
Plants ot: JEANNETTE, PA. * RIDGWAY, PA. © SPRINGFIELD, O. © NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Eastern New York section 
ears was a member of the 
ee At present he is a 
national society as well 
chairn the sections and mem- 
Roraiste tte 


Ethyl Researchist 
Prepares Article 


H AROLD J. GIBSON, who is co- 
! 


research on motor fuels and 
Ethyl Corporation Re- 
ries in Detroit, presented 
the subject Factors Affecting Octane 
Number Requirement” before the So- 
ciety of Automotive Engineers annual 
meeting in January of this year. ‘It is 
being used in this issue commencing 
on page 110 

Gibson has been associated with the 
Ethyl Laboratories since he received his 
degree from the University of Michigan 
in 1930. He al M.S. degree in 
engineering 

Before becoming 


ordinator 
lubricants at the 
search Laborat 


has a 
research coordinator 
five ago, Gibson was a re- 
search engineer in the laboratories 

He is a member of SAE, Sigma Xi, 
Iota Alpha (honorary research fraterni- 
ties), and represents Ethyl Corporation 
in the Motor Fuels Division of the Co- 
operative Fuel Research Committee of 
the Coordinating Research Council. He 
has been active in other CFR groups, 
also 


Houdry Foursome 
Are Collaborators 


‘Ton article beginning on page 117, 
“Various Refinery Applications of Hou- 
driflow Catayltic Cracking” was pre- 
pared by four top-notch men of Houdry 
Process Corporation, Messrs. Peavy, 
Weinrich, Noll, and Hornaday. 

It is a discusion about the new Hou- 
dry cat cracker and first presentation of 
the article was before the recent annual 
meeting of The Western Petroleum Re- 
finers Association 

Dr. Claude C. Peavy, vice president in 
charge of sales and engineering of Hou- 


some years 


Claud C. Peavy 


Whitney Weinrich 


Harold J. Gibson 


dry, has had many years experience in 
all phases of petroleum refining engineer- 
ing, including catayltic cracking. He 
came to Houdry from the refinery en- 
gineering division, where he was chief 
process engineer, of Socony-Vacuum Oil 
Company. Before he became vice presi- 
dent, he was chief engineer for Houdry 
Previous to the five years with Socony- 
Vacuum, Peavy had been an engineer 
for E. B. Badger and Sons Company and 
during these nine years he worked on 
the design of the first commercial Hou- 
dry fixed-bed units and also saw en- 
gineering service in foreign countries 

Whitney Weinrich, widely known for 
his prominence in affairs of the Ameri- 
can Chemical Society as secretary of the 
division of industrial and engineering 
chemistry from 1939 to 1943, has the 
following to say about his hobby of 
farming: “My evenings and week ends 
are devoted to converting two acres of 
broom grass and other undesirable forms 
of plant life into a producing orchard 


Henry D. Noll 
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and garden. My big trouble is to be able 
to recognize the correlation between the 
way plants grow in the row and the way 
‘the book they do’. However, the 
acquisition of a graden tractor with an 
ever increasing number of gadgets mech- 

farming sufficiently to largely 
ye a tendency to the armchair 
variety.” 

In addition to farming, some time 
still remains for Weinrich to devote to 
attending the Philadelphia Orchestra 
Concerts and the Robinhood Dell Con- 
certs in the summer 

Weinrich joined Houdry as head of 
the pilot plant development in 1947, He 
was born in Honolulu, T. H., and re- 
ceived his formal education at the Mass- 
achusetts Institute of Technology, re- 
ceiving his M. S$ degree from MIT's 
school of chemical engineering practice. 

The he went back to Hawaii but in 
1933 he joined Gulf Oil Corporation’s 
Philadelphia refinery as petroleum tech- 
nologist. Later he was a Gulf Research 
Industrial Fellow at the Mellon Institute 
for specialized work but in 1935 he re- 
turned to Gulf’s Pittsburgh laboratories, 
Weinrich headed the chemical engineer- 
ing division of Gulf Research division, 
staff assistant chemist for 


Says 


anizes 


overc 


serving as 
eight years 

During the war, Weinrich specialized 
in the toluene and aromatics progress 
handled by the refining division of PAW. 
After the war, Weinrich joined Phillips 
Petroleum Company as manager of the 
company’s Bartlesville pilot plant section 
of the chemical engineering department. 
He left in 1946 to join the University of 
Pennsylvania's chemical engineering 
staff 

Currently, Weinrich is head of the 
chemical engineering section of the de- 
velopment division in Linwood. 

Henry D. Noll, pipe smoker “extraor- 
dinaire,” lists deep sea fishing as his 
chief sport and has a prize catch of a 
300-pound tuna as just part of the sup- 
porting evidence. He also is modest 
about an excellent game of golf. 

Noll, manager of the Houdry En- 
gineering and Technical Service Divi- 
sion, came to Houdry after 19 years with 
Socony-Vacuum Oil Company, Inc. He 
attended the University of Colorado and 
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can you 


judge a refinery’s performance 


before ttt built? 


N INDUSTRY depends to a greater degree on the efficiency 


of its physical plant than the petroleum processing industry. 


Your best indication of the performance of your projected plant 
lies in the past record and experience of the organization which 
will design and build it. 

MeKee’s long record of engineering successful processing facilities 
in all quarters of the globe is safe assurance of the reliable per- 


formance to be expected from MecKee-engineered plants. 


ARTHUR G. & COMPANY 
DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND JRON AND STEEL INDUSTRIES 
ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 


2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 








HOW TO— 


Make Pipe-Wall 
Packing Gland 


gi 
HE space ar 


at their walls f 
basement type pump 00 are 
lifficult 

ground 


especially imy 


round pipes 
entrance roug ne 


to seal against the 
Water 
rtant 
al plains during 
when drainage is difficult 
leaking through inadequate packing 
spoils floor paint and the « perator’s 
efforts at plant housekeeping, makes 
walkways hazar and causes corr 
sion of expose 
One type o 
cessfully on p 
illustrated in tl 
sketch. It was made in the plant’s shop 
rhe two collars of heavy strap iron are 
made in halves and the two sections of 
each collar are bolted t 
in the photograph. One collar is equipped 
with a sleeve, or packing gland, welded 
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water tight seals are 
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n the coast rainy sea 


Water 
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Inset sketch shows bolt is used to tighten gland 
against packing in space between pipe and woll 
to prevent entrance of ground water 
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HOW TO— 


Make Foot Scraper 


With “Hand Bars” 


F 
4 
OOT scrapers that men can use easily 
have hand bars attached to the blade 
id extending upward to a convenient 
height for grasping. These scrapers can 
be removed for sharpening or repair, as 
‘foundation bolts” are set in the con- 
crete walks when the cement is poured 
The scraper fits in well with other safety 
devices for the prevention of injuries to 
men who could easily slip on a wet pave- 
ment if no supports were provided 


HOW TO— 
Simplily Testing 
Exchanger Tubes 
A SIMPLE method of 


hanger tubes before installing them i 
tube bundles is being used in one re 
finery. One end of the tube is plugged 
with a solid rubber plug and the other 
d with a rubber plug having a hole 
for a %-inch tube, which is connected 
a small pressure gauge and a com 
ssed air l The compressed air 
admitted to the tube until the gauge 
Then the air 


testing ex 


supply 


ut 10 pounds 
1 the 
the tube is air 
ere are no leaks, the gauge 
will be at 10 pounds pressure 
If the pressure falls off on the gauge, 
l 1 leak, water substituted for 


ked 
tight. Ii 


pointer 


gauge che 


steady 


cating a 


HOW TO— 


Protect Small 
Pipe Connections 


Seens are numerous instances in 


process plants when small pipe conne 
tions, ranging in size from % 
inch, must be made through the wall of 
a larger In many 
pipe is a high pressure oil or gas line, 
and the needed for 
pling, pressure gauges, or regulators 
connection is made usually by welding 
one end of a threaded coupling to the 
hole drilled in the large line, then adding 
a short nipple for connection to a small 
valve 

One of the hazards of such small fit- 
tings is the danger of breaking the short 
pipe nipple between the welded coupling 


inch t y4 
cases, the larger 


pipe 


connection 1s 


Photograph shows two small pipe connections to 
high pressure gas lines protected by heavy strap 
iron frames. 


Breakage occurs 
section of the 


and the shutoff valve 
usually in a_ threaded 
nipple 

[he method of protecting the con- 
nection as shown in the photograph is 
employed in a South Texas cycling plant 
Ihe bracket is made of three pieces of 
two-inch by ‘'%-inch strap iron. The 
center section can be removed by means 
f the bolts fastening it to the lugs, 
which are welded to the pipe. A hole is 
drilled in the strap for the connection 
to the top side of the valve. Note that 
sufficient clearance been provided 
for operation of the valve 


has 


will show the location of the leak 


tube 


the air 
n the 

This method of testing is fast and ef- 
ficient. It is espeically useful for check- 
a tube that is bent through which a 
cleaning tool will not pass. 
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y OU save money two ways when you replace 

troublesome fabric or metal cloth with wire cloth 
made of Monel*, Nickel or Inconel*. . . the “task 
metals” of industry. 

For this long-lasting wire cloth is not expensive. 
Its prices are comparable to what you are now paying 
for cloth of less durable metal. Fine weaves of Monel 
and Nickel often cost less! 

Add the lower initial cost to the greater service life 
of the “task metals” and you can readily see the two- 
fold saving possible. 

Wire cloth of Monel, Nickel and Inconel is rustlees 

. corrosion-resisting ... strong ...tough. It stands 
abrasive wear. It endures extreme temperatures. It 
guards product purity. 

All weaves and meshes are available for your par- 
ticular filtering screening or conveying needs. 

And it’s easy to braze, solder or weld. You're sure 


to get strong joints that do not deteriorate in service. 


Investigate the “task metals” next time you order 
wire cloth. Any quality weaver will be glad to 
recommend types and quote prices. For booklet, 
“EstastisHen Weavers,” write to our Frank Bailey. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. *Reg. U. 8. Pat. Of 








Another Example 
of 
Lfficient Power 


at Lower Cost 


Line-up of five 10-cylinder 1,000 hp Cooper-Bessemer 
GMV compressors in Tomoconnor absorption-type gaso- 
line plant. Each unit drives 4 compressor cylinders, 
2 low stage. 2 high stage. for compression from 58 psig 
suction to 800 psig discharge. Capacity is 35 million 
cubic feet of casinghead gas daily. 


Line-up of GMVs at Tomoconnor 


helps line up profits 


The Tomoconnor gasoline plant on the Texas 
Gulf coast is known for its high recovery of 
hydrocarbons and for unusual economy and 
efficiency of operation. 


Naturally, compressor performance is a mighty 
important cog in the efficient, low-cost opera 
tion of this or any gasoline plant. Here, five 
1,000 hp Cooper-Bessemer GMVs, as always, 
bring a number of significant advantages .. . 
exceptional compactness for cost savings in 
housing and installation, month after month 
of trouble-free, on-stream service, and the kind 


in gas conservation 


of over-all operating and maintenance econ- 
omy that does your heart good. 


We could go on and on about the features 
and advantages that are paying off in GMV- 
equipped plants. Maybe you have compressor 
needs coming up. If so, get all the facts. . 
on GMVs or on our other modern V-angle 
type compressors . .. 200 to 2,400 bhp. 





The 
Cooper-Bessemer 





New York City Washington, D. C. Bradford, Pa. 
San Francisco, Calif. 
Seattle, Wash. Tulsa, Okle 


Shreveport, La. St. Louis, Mo. 


Caracas, Venezuela 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Parkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Los Angeles, Calif. 
Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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Magnolia Makes Changes 
In Natural Gas Setup 
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Calendar of 


SEPT 

Instrument Society of America, 19-21 
Annual Convention, St. Louis, 
Municipal Auditorium. 

Canadian Gas Association, Annual 
Convention, Lake of Bays, 
Ontario, Canada, Bigwin Inn. 

American Gas Association, Annual 
Convention, Chicago. 

Michigan Gas Association, Annual 
Convention, Mackinac Island, 
Grand Hotel 

National Safety Council, Chicago, 
Morrison Hotel. 

The American Society of Mechanical 
Engineers, Semi-Annual Meeting, 
San Francisco. 


24-28 
28-30 


American Society for Testing 
Materials, Annual Meeting, 
Atlantic City, Haddon Hall, 
Hotel Chalfont. 

United Nations Scientific Conference 
on Conservation and Utilization 
of Kesources, Lake Success. 

North American Gasoline Tax Confer- 
ence, Lake Tahoe, Tahoe Tavern 

American Standards Association, 
Annual Meeting, New York, 
Waldorf-Astoria Hotel. 

Instrument Society of America, 
National Conference and Exhibit, 
St. Louls, Municipal Auditorium. 

American Petroleum Institute, 
Division of Marketing (Lubri- 
cation Committee) Atlantic City, 
Hotel Traymore. 

National Petroleum Association, 
Atlantic City, Hotel Traymore. 

American Institute of Chemical 
Engineers, Montreal, Canada, 

Mc. Royal Hotel. 
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Dedication 
demonstration plant in the United States, 
being built and operated under direction 
of the Bureau of Mines, took place on 
8 near 
pleted units, costing $15 million of the 
$34 million plant, were those for oxygen 
and coal gasification 


remaining 
thesis 
the 
be completed later this year, accord 
to 


Koppers ¢ 


of the first coal-to-oil 


Louisiana, Mo First com- 


to produce 2 million 
gas. The 
units for converting the syn- 
gas into oil and refining the oil 
various products, are expected 


feet daily of synthesis 


the Bureau 


Speakers and officials present at the 
received the dedication ceremonies included Secre 
of the 
sentative 

Missouri; 


rector 


Interior J. A. Krug; Repre 
Clarence Cannon of 
les F. Kettering, di 
of General Motors Corporation; 
Brehen Somervell, president of 
ompany, Inc.; J. P. Yates, 


Meetings 


National Butane-Propane Association, 
St. Louis. 

National Safety Council, Chicago, 
Morrison Hotel. 

The American Society of Mechanical 
Engineers, Fall Meeting, Erie. 


American Society of Mechanical 
Engineers, Petroleum Division, 
1949 Petroleum Mechanical 
Engineering Conference, Okla- 
homa City, Oklahoma, Biltmore 
Hotel. 

National Association of Corrosion 
Engineers, South Central Region, 
Dallas, Adolphus Hotel. 

National Lubricating Grease Institute, 
New Orleans, Hotel Roosevelt. 

California Natural Gasoline Associ- 
ation, Los Angeles, Ambassador 
Hotel. 

Texas Mid-Continent Oil and Gas 
Association, Annual Meeting, 
Houston, Rice Hotel. 

American Gas Association, Annual 
Convention, Chicago. 

National Safety Council Congress, 
Chicago, Morrison Hotel. 





Pacific Chemical Exposition, San 
Francisco, Civic Auditorium. 

American Petroleum Institute, 29th 
Annual Meeting, Chicago, Stevens 
Hotel. 

American Institute of Chemical 
Engineers, Pittsburgh, Hotel 
William Penn. 


American Society of Mechanical 
Engineers, Annual Meeting, New 
York, Hotel Statler 


mpany Publication 


in the 


JNDUSTRY 


First Coal-to-Oil Demonstration Plant 
Is Dedicated by Government in Missouri 


vice-president of Bechtel Corporation; 
Dr. L. L. Hirst, chief of the Bureau's 
Coal to Oil Demonstration Branch; Dr. 
R. G, Dressler, chief of the Gas Syn- 
thesis Demonstration Plant; L. C. 
Skinner, supervising engineer of the 
Engineering and Design Section, and 
Dr. W. C. Schroeder, Chief, Office of 
Synthetic Liquid Fuels 
Highlight of the dedication was ag 
address by Secretary of the Interiof 
Krug, who advocated prompt construcs 
tion of at least one or two commercials 
synthetic liquid fuels plants. Kru 
enewed his plea for early enactment if 
legislation authorizing Federal loans t@ 
build full scale plants, and said that thig 
was the one tremendously important step 
remaining to be taken in the syntheticg 
field to make that oil for thé 
armed forces in war will be abe 
solutely assured 


S1Z¢ 


certain 
time ot 


Krug said he would like the 
commercial-size plant dedicated nex 
year, pointing out that without that final 
step in the program, the synthetic liquid 
fuels program is incomplete. “We havé 
an industry in its infancy that needs t@ 
be developed on a commercial scale fot 
use in any emergency threatening thé 
existence of the nation,” he declared 
‘With ample, known deposits of raw 
material, and the production process, alf 
that is needed is the final step—drilling 
of the last hundred feet the coms 
plant.” Krug said he wag 
ertain thi ne could be solved 
In hi Krug denied that Fed. 
loans to encourage construction of 
would amount to 
competition with business 


to sec 


for 
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govern- 
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Louisiana under a contract 
with Koppers Company, Inc., will carry 
out the 


in four 


method of converting coal to oil 


steps on a scale intermediate 
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between 
plant. The 


oxveen 


reaction of coal 
steam at 2000 to 
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with and 
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dust and sulfur compounds, and recov 
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through a 
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On the Way to “BIGGER THINGS” 


Reflux drum leaves our 
Birmingham Shop for 
Baton Rouge refinery 


Shown leaving our Birmingham plant, this 
CB&lI-built reflux drum was transported to Baton 
Rouge, La., where it went to work in one of the 
operated by Esso 
Standard Oil Company, The drum, which is 7 ft. 


world’s largest refineries 


6 in. in diam. by 20 ft.. is monel-clad for corro- 


sion resistance. It is used as a reflux accumulator 
on an atmospheric pipe still and operates at a 


maximum pressure of 50 lbs. per sq. in. at 650 F. 


Our complete design and fabrication facilities 
are producing a variety of similar “custom- 
made” steel plate equipment for the petroleum 
industry: special designs and metals, high pres- 
sure and high temperature ratings—all are a 
part of our regular working specifications. We'll 
be glad to give you quotations on steel plate 
vessels and field-erected steel storage tanks. Ask 
our nearest office for details, 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


2146 Healey Building Detroit 26 1520 Lofayette Philadelphia 3 1608—1700 Walnut Street Building 
1548 North Fiftieth Street Havana 2 Abreu Building Salt Loke City | 1531 First Security Bank Building 
1030—20!1 Devonshire Street Houston 2 2126 National Standard Building Sen Francisco 11 1251—22 Battery Street Building 
2463 McCormick Building Los Angeles 14 1534 General Petroleum Building Seattle 1 331 Henry Building 
2234 Guildhall Building New York 6 3302—165 Broadway Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de lo Seine Maritime, Poris, France Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Vie Sapri 7, Rome, italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiand 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & Iron Company Apartado 1348 Caracas, Venezuela 


Atlante 3 
Birminghom | 
Boston 


Building 


Chicago 4 
Cleveland 15 


Ltd 
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EQUIPMENT IDENTIFICATION 


. PEBBLE HEATER 

2 PEBBLE ELEVATOR 

3 CYCLONE 

4 BAG FILTERS 

5S EXPLOSION RISERS 

6 BOILER FEED WATER TANK 
7 PULVERIZED COAL BIN 

6 AUTOMATIC COAL WEIGH TANK 
9 COAL FEED HOPPER 

10 GASIFIER 

11 BOILER DUST LEG 

12 WASTE HEAT BOILER 





DESIGNED AND BUILT BY 
KOPPERS COMPANY, INC. 
Cent ERS AND CONSTRUCTION DIVISION 














Above—Cross Section 
through the Gasifier 
Building, Louisiana, Mo., 
plant which was dedicat- 
ed last month. 


Right — The first train 
fueled by oil made from 
coal left St. Louis May 8. 
Examining the synthetic 
fuel ore, left to right, 
James Boyd, director of 
the Bureau of Mines; 
Ralph Budd, president of 
the Burlington Railroad; 
and O. C. Moore, Bur- 
lington general foreman, 
St. Louis 


arious liquid fuels, and 4) separation 
and refining of these fuels 

Raw coal for conversion in the plant 
is crushed, pulverized, and dried in 
equipment provided for the purpose in 
the plant. Oxygen for the process will 
be supplied by a Linde-Frankl plant, 
which was brought from Germany and 
installed at the plant site. The super- 
heated steam required in the plant will 
be generated in a natural gas fired 


June, 1949 


pebble heater. 

Coal gasification is accomplished in a 
Koppers-type coal gasifier, in which 
coal suspended in oxygen and steam 
superheated to about 2500° F. are intro 
duced into the reaction vessel. The unit 
will require about 28 tons of coal, 24 
tons of oxygen, and 35 tons of super- 
heated steam per day to produce its 2 
million cubic feet of raw synthesis gas 


per day. 
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After the raw synthesis gas has been 
cooled and the fine particles of dust and 
ash removed, it is compressed to about 
400 psi. Sulfur compounds and gum 
formers are then removed from the gas 
to prepare it for synthesis 

Mixed with recycle gas, the raw gas is 
passed up through a bed of granular 
catalyst, the internally cooled converter, 
which is a modification of the Fischer- 
Tropsch process. As conversion pro- 
ceeds, the heat of reaction will be 
absorbed by a coolant oil, which will be 
circulated up through the bed, then 
through a boiler, where the heat will be 
used to generate steam. 


Treatment of Liquids 


The gases and product vapors from 
the converter are cooled to condense as 
much of the liquid products as possible 
and the uncondensed vapors will be re- 
covered by oil absorption. Then the 
liquid products are treated in a distilia- 
tion and refining section to separate 
various fractions, Certain of the frac-? 
tions, such as gasoline, will be treated 
to improve the yield or quality. 

Production of the demonstration plant 
is expected to be about 55 barrels of 
finished gasoline, 10 barrels of diesel oil, 
12 barrels of heavy oils and waxes— 
suitable for cracking stock—and 5 to 10 
barrels of propane. 

The demonstration plant was built for 
research in the manufacture of synthetic 
fuels “as part of the program to assure 
the U. S. of sufficient oil reserves for 
the future.” Among the important func- 
tions of the plant is testing and further 
development of equipment and pro- 
cesses; demonstration of the operation 
of a complete and integrated plant for 
coal-to-oil conversion; collection,? 
analysis, and interpretation of operating 
data for development; study of the eco-7 
nomics of the process ior cost and in- 
vestment for commercial operation; 
procurement of all possible information 
necessary to the design and operation of 
commercial plants; training personnel 
for a new industry, and reporting of all 
technical and economic information de- 
veloped to industries and the public in 
general. 


Low Cost Oxygen Process 
Tested by McCarthy Plant 


A new process for producing low cost 


oxygen from air has been success- 
fully tested commercially by McCarthy 
Chemical Company in its plant at Win- 
nie, Texas. The plant is now producing 
in excess of 200 gross tons per day of 90 
percent oxygen for the synthesis of 
methanol, formaldehyde and other petro- 
chemicals 

One feature of the process is a low 
pressure, self-contained cycle. The sys 
tem requires no chemicals, using only 
cooling water and a source of fuel gas 
Air is compressed to 85 pounds, cooled 
by expansion and self-refrigeration. The 
CO, and other impurities are removed 
by depositing them on special aluminum 
fintube exchangers. The oxygen is sepa 
rated from the nitrogen in aluminum 
tractionating columns 

The process was perfected by Hydro- 
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You can keep ahead in the octane race with a Koch engineered Perco 
unit. These low-cost units have been built in sizes ranging from 700 


to 10,000 B/D. We'll be glad to give you our recommendations on a 
Perco unit to fit your requirements. Call or write us—no obligation. 


* Licensed by Phillips Petroleum Co. 
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UOP New Process Termed 
Autothermic Cracking 


A new process likely to prove valuable 
to gas companies and to the petrochemi- 
cal industry, has been developed by 
Universal Oil Products Company, Chic- 
and is ready for commercialization 

For gas companies, the new 
named Autothermic cracking, 
form propat ther volatile 
carbons in adr ur with air to 


ago, 
process 
will re 
hydro 

make 
emergency 


supplementary meet 
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For petrochen manufac 
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actor are cooled by heat exchange. Heat 
negligible, the overall 
thermal efficiency of the process being 

better than 98 percent 
[he Autothermic pri 
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Changes Made At Martinez 
Refinery By Shell Oil 
nd 


Staff changes a1 
Martinez, Calif 
Compan 


1 motions at tl 
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refinery Shell Oil 
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treasurer; and Louis J 
sistant treasurer 
Cartwright 
science degree in chemical engineering 
from the University of Florida and his 
master degree from Harvard University 
He will continue as account executive 
the firm. Dr. Guiteras graduated from 
Lafayette College with a bachelor of 
and from the Goettingen 
Germany Ph.D. He 
also is director of bacteriology and tox 
Bowlby joined the accounting 
Foster Snell in 1947 


Bowlby, Ir., as 
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Science egrec 


University in with a 
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department of 


Gulf Names Vice President, 
General Refinery Manager 


Barnes 


been elected 
manutactur 
and Bon 


gene ral 


Sullivan 


Thomas J. Sullivan has 
vice president in charge of 
ing for Gulf Oil Corporation 
nar H. Barnes has been made 
manager of refineries 

First employed as foreman of the acid 
lant at the Port Arthur, Texas, refinery 
in 1921, Sullivan later became assistant 
general superintendent. In 1935 he wags 

general superintendent of Texag 
Iransferred to Pittsburgh i® 
Sullivan made gene 
eral manager of the manufacturing de 
partment and in 1940 he became general 
manager 
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6 Tough Cooling 
Duties in 1 Plant 


Handled by 1 Model 


ALCO Exchanger 


The Skelly Oil Company gas plant at Velma, Okla- 
homa, built by the Born Engineering Company of 
Tulsa, presented a unique problem in certain proc- 
ess cooling requirements. Six different cooling jobs 
had to be handled in one battery, calling for differ- 
ent heat loads, temperature ranges and operating 


pressures 


One Alco air-cooled heat exchanger model (the 
ini-bundle*) was selected to handle all these cool- 
ing duties. The customer advises, “Units are operat- 
ing successfully at over-design capacity.” A fine 
example of how Alco standardized air-cooled ex- 


changers can be tailored to suit customer needs 


simplifying operation, maintenance, replacement of 


parts. Alco’s standardized models bring low cost per 
year of operation and multiple savings in upkeep 


costs *Trodemark potented 


ARE YOU FACED WITH 
ANY OF THESE COOLING PROBLEMS? 


@ Dill 


disposal 


ilt waste water 


@ Scal 


h water @ Hig! 
@ High: 


@ Ex 


THEY CAN BE SOLVED INEXPENSIVELY 
BY ALCO AIR-COOLED EXCHANGERS 


ed in us¢ f the nation’s largest gas plants, in 


ADVANTAGES OF ALCO DESIGN 


standardized parts, easy 


maintenance, low cost per year of operation 


2. Simple field installation of standardized components 


3. Fans may be driven by any form of power 


4. Natural draft construction increases efficiency, reduces 


power requirements. Sometimes this natural draft is 
sufficient to produce adequate cooling without use of 
fans 

° 


ection and velocity do not affect efficiency 


5. Wind di 


6. Cooling surfaces positioned to minimize damage from 


wind-driven sand, rain, hail 


7. Induced draft insures uniform distribution of air across 


cooling surfaces 


FIN-TUBE MODELS CAN PERFORM MULTIPLE DUTIES 


Selection of type of cooling surface to be used should be 
determined by economics and process requirements. As 
manufacturers of both radiator core and fin-tube types, 
and also as one of the world’s largest makers of heat ex- 


changers, Alco is in a position to give impartial advice. 
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ADDITIONAL ADVANTAGES 
OF FIN-TUBE MODEL 


1. Separate surfaces for separate 
cooling duties can be mounted AMERICAN LOCOMOTIVE 
in the same unit 
Header design permits variation HEAT EXCHANGER HEADQUARTERS 
of passes to suit process require- 
ments of a given job, thus allow- 
ing selection of minimum sur- ; Dunkirk, N.Y Beaumont, Texas 
face within pressure drop lim- 
itation of the process while 
maintaining maximum velocity 
required for highest rate of heat 
transfer 


Quality controls of Alco fin- 
tube manufacture assure 
‘ highest heat dissipation rate. 
Orifices built into manifold- gins wound on under pressure 
header design assure uniform ang permanently bonded on 
distribution to entire cooling tube by means of solder bath 
surface. completely covering fin and 
. Bundle design of Alco fin-tube tube. Easy to handle, easy to 
construction eliminates air leaks clean with compressed air 


promot cc ooo ------------ 


AMERICAN LOCOMOTIVE CO., Dept. H, Dunkirk, N.Y. 


Gentlemen 
[] Please send me your Free new booklet on air-cooled 
heat exchangers. 
] Have an Alco representative call, at no obligation 
to me 


Name 


WRITE FOR FREE BOOKLET, just of the press, contain 
ing engineering, design, and selection data on Alco air-cooled 
heat exchangers. Learn how Alco can help you. 
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UN Scientific Meeting 

Will Convene In August 
The United Nations Scientific Confe 
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Ashland Official Tells 
Of Oil's Role in Change 


e) ' \ 
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Better Oil Storage for 
Military Sought in Bill 
In an effort t rrect deficietr 


Supertanker Launched 


SS 


Sun Veteran Honored at Toledo Ceremony 


An oil man since 1894, 
Albert E. Daily (center), 
operator in the water- 
treating plant at Sun Oil 
Company's Toledo refin- 
ery, receives congratula- 
tions on his 55-year Sun 
service anniversary from 
President Robert G. Dun 
lop, right, and Vice Presi- 
dent Clarence H. Thayer 
Presentation of a six- 
diamond gold emblem to 
Daily in honor of his un- 
usual record was a high- 
light of the fifth annual 
reunion of Sun's Toledo 
area employees recently 
He is the second to com 


plete 55 years of service with Sun. The first was the late J. Edgar Pew, who passed the 55-year mark 


in 1946 


Daily started his Sun Oil career in May, 1894, at Prairie Depert, now Wayne, Ohio, when he was 
17 years old. He lives in Portage, Ohio, and drives the 52-mile round trip to his work in the 


Toledo plant 


The cargo tank has 
ity of 230,000 barrels 


Dunaway Succeeds Jones 
As Texaco Refining Agent 


E. O. Dunaway has been named « 


met agent f the 


lexas 


Chemical Industry Trends 
Offered in College Course 


i 
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Struth Joins Information 
Staff of API in New York 


H J. Struth, veteran oil economi 
analyst, has been appointed assistant di 
© of the department of inf ! 

e American Petroleum Instit 
succeeding Robert | Allen, 
signed effective May 31 
Struth joined the I 


comin 


st and 


Stitute 
January, 
Dallas, where | 
the first two ed 
Data Book’ 
Publishing 
Struth hz 
10 years and hi 
oil ec 
In his new 
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ning of tl lepartment 


LP Gas Association Elects 

$i G. Darling President 
President of the Liquefied Pet 

Gas Association for 1949 is Si G. Darling, 


f Darlingas, Inc. A 


More Army Reserve Units 
Organized by Sun Company 
Six additional Army 


activated 


rganized reserve 


ntelligence 


Petr let 





use Du Pont METAL DEACTIVATOR 


The Most 
Economical Additive 
for Controlling 
Copper Activity 


Copper, when present in gasoline, has a 
decided pro-oxidant effect. Jt may be difficult 
to tell when copper is the cause of trouble 
because traces of dissolved copper picked up from 
brass condenser tubes, pump parts, valves and 
fittings are sometimes hard to detect by ordinary 
analytical methods. Yet even one part in several 
million parts of gasoline can cause a 
pronounced increase in oxidation 

In gasoline containing copper, the storage 
stability will be improved by adding Du Pont 


Metal Deactivator. This additive highly 
2 — ee Du Pont Metal Deactivator 


effective, easy to handle, and the Deactivator 
(N:N! -disalicylidene 1:2-diaminopro- 


response may be readily evaluated by induction 

pane) combines with dissolved cop- 
period tests. The use of Du Pont Metal per to form a stable chelate as shown 
Deactivator may result in real savings because in here. Chelate is inactive and has 
: . no pro-oxidant effect on gasoline. 
every case overcoming the catalytic effect of copper 


is more economical with Metal Deactivator than 





an attempt at stabilization with antioxidants alone. 
Ask your Du Pont Petroleum Chemicals 
Representative about Metal Deactivator, or write 


the nearest District Office for specific information. 





DU PONT 


oLeum 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


E.1. DUPONT DE NEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division « Wilmington 98, Delaware 


_ Wilmington, Del.; Chicago, Il.; Tulsa, Okle.; , Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; 
DISTRICT OFFICES: Houston, Texas; Los Angeles, Calif. LABORATORIES: Houston, Texas; Ei Monte, Calif. 
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These ie the Tbes... 


that stay on the job 


CHASE 
ANTIMONIAL ADMIRALTY 


(a patented alloy ) 


Chase Antimonial Admiralty has been in use for 14 
years, withstanding the test of time — because the 
percentage of antimony is right. 

Admiralty containing less than .007% antimony 
(the minimum set forth in Chase Patent No. 2,061,921) 
cannot be counted on to prevent dezincification under 
all conditions. Over a wide range of applications, 
.015% is the minimum. Chase makes doubly sure you 
get this percentage—by using a nominal content of 
.035%, so that even with normal commercial variation 
your tubes contain at least .015% antimony. 

That’s why Chase patented Antimonial Admiralty 
tubes stay on the job, year after year. Get the facts! 


THIS 1S THE CHASE NETWORK handiest way to buy brass 
ALBANY ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT! CLEVELAND DALLAS DETROIT HOUSTON INDIANAPOLIS 


KANSAS CITY, MO LOS ANGELES MILWAUKEE 


MINNEAPOLIS NEWARK WEW ORLEANS WHEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER? ST. LOUIS SAM FRANCISCO SEATTLE WATERBURY + 
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platoon, interpreter detachment, order of 
battle detachment, interrogator detach- 
ment and aerial photo interpretation de- 
tachment 


Dr. W. A. Bain Is Kellex 
Chemical Research Director 


New director of chemical research for 
The Kellex Corporation, subsidiary of 
The M. W cllogg 

ompany, is Dr. W 
A. Bain. Since 1947 
he has been assistant 

technical di- 


Dividing his career 
between industrial 
engineering and 
higher education, Dr 
Bain was successive- 
member of the 


North 


ly a 
faculty of the 
Carolina State Uni- 
versity and the Uni- 
versity of Wisconsin 
Entering industry, he 
was senior chemical engineer for a large 
hemical company for four years and 
headed the engineering department of 
the research laboratory 


Dr. Milton H. Fies Named 
Bureau of Mines Consultant 


Dr. Milton H. Fies has been named a 
consulting engineer to the office of syn- 
thetic liquid fuels of the Bureau of 
Mines. He will continue as part time 
manager of coal operations for Alabama 
Power Company. The company is now 
collaborating with the Bureau in a sec- 
ond field-scale experiment in the under 
ground gasification of coal at Gorgas, 

, 


Mines of 
Fies has been 
Republic Iron & Steel 
lingham Coal & Iron 
Woodward Iron Com- 
DeBardeleben Coal Corporation 


been a pri consulting 


the School of 
sity, Dr 


vate eng! 


Atlantic Adds Executives 


To Board and Management 
Dwight T. Cooley and P. G. Wharton, 
resident, have been added to the 
of directors of The Atlantic Refin 
ompany 
board 
° rmer 
to the newly « 
vic resident; 
board 
search and 
vice president; 
vice president 
domestic 


lected Hender 
director and vice 
reated post of executive 
Hugh W. Field, former 
and manager of the re 
lopment department, to 
and Dwight Colley to 
and manage 


son Supplee, 
president, 


member 
de ve 


general 
sales 


Engineering Office Opens 
Wyatt C 


ration has opened offices in Houston with 


Hedrick Engineering Corpo 


G. M. McGranahan as head of the firm 
[The company will specialize in the plan 
ning and construction of plants for the 
petroleum, natural gas, chemical and al- 
lied industries. McGranahan was _for- 
merly assistant general manager of Dow 
Chemical Company’s Texas division and 
more recently vice president and general 
manager of McCarthy Chemical Com- 
pany 
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Alcohol for Motor Use 
Is Suggested By Hilbert 


industrial alcohol from 
“would result in a large 
saving of lead and petroleum through 
blending of the alcohol with gasoline or 
by use of an injection pane ry on motor 
vehicles,” Dr. G. E. Hilbert, chief of the 
Federal Bureau of Agricultural and In- 
dustrial Chemistry, told a Senate agri- 
culture subcommittee studying the pos- 
sibility of using farm-products alcohol in 
motor fuel 

For ordinary light-load car operation, 
on level ground at a reasonable speed, “a 
low octane gasoline will serve adequately 
95 percent of the time,” he estimated. It 
has become the practice to use high 
octane gasoline to keep the engine from 
“knocking” when accelerating the auto- 
mobile or in climbing hills, but the use 
of an alcohol injection would permit 
extra antiknock value to be applied to 
the engine at the time needed and would 
allow the use of a low octane gasoline 
during the rest of the time, he explained 
Experiments have shown that about one 
gallon of alcohol would be required for 
every 50-60 gallons of gasoline used for 
average driving 


The use of 
farm products 


The trend toward the use of increas- 
ingly higher compression ratios in new 
engines has also raised the question as 
to the ability of the refining industry to 
supply required quantities of suitable 
fuels, he pointed out 


Railroad Use of Diesels 
Continues Upward Trend 


Ownership of diesel-electric locomo- 
tives in 1948 has maintained the upward 
trend of recent years, and steam loco- 
motive ownership has declined, accord- 
ing to “Review of Railway Operations in 
1948,” issued by the Association of 
American Railroads. 

Steam locomotives numbered 32,613 at 
the end of 1948 with 86 installed during 
the year, and 72 ordered. Diesel-electric 
locomotives numbered 5640. During the 
year 1397 were installed, and at the end 
of the year 1561 were on order. The re- 
port showed ownership of only 728 elec- 
tric locomotives, four of which were in- 
stalled during the year, and none on 
order at the end of the year 
yn reported that owner- 
scomotives also decreased 
by 6544 units since 1942. Ownership of 
liesel-electric and electric locomotives 
increased 4061 units over 1942 

The value of the fuel oil consumed by 
he locomotives in 1948 increased almost 
52 percent over 1947 compared with an 
increase in the dollar value of coal of 
percent. The total value of 
liesel fuel used in 1947 was 
$117,983,000 and $203,927,000, respec- 

Gasoline used by the railroads for 
was $8,969,000. Cost of lubricating 
oils and grease, illuminating oils, boiler 
compound, and waste increased to $42,- 
754.000 in 1948 over $35,712,000 in 1947 
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IPAA Reduces Estimate 
For Summer Oil Demand 


The estimate in total petroleum de- 
mand for the 1949 summer period, from 
April 1 to September 30, has been re- 
duced 3.5 percent by the supply and de- 
mand committee of the Independent 
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Petroleum Association of America. De- 
mand, including exports, has been revised 
to an average 6,210,000 barrels daily dur- 
ing the period 

Although a downward 
prior estimates, the total is an increase 
of 4 percent over actual consumption 
during the same months last year. The 
new figure represents a 1.5 percent de- 
from the amount oitienaned in 
December, 1948, by the economics ad- 
visory committee of the Interstate Oil 
Compact Commission 


revision from 


crease 


Oil Companies Showing 
A Decline In Earnings 


Earnings of 16 of the 20 major oil 
companies declined an average of 17.7 
percent during the first three months of 
1949 as compared with the first quarter 
of 1948 Competition, which has caused 
prices for all major products except 
gasoline to decrease, is claimed to be 
responsible. 

The only companies to show an in- 
crease were The Texas Company with 
three percent and Standard Oil Com- 
pany of California with one percent. De- 
clines ranged from six percent for The 
Atlantic Refining Company and Union 
Oil C ompany of California to 52 percent 
for Mid-Continent Oil Company 

A group of 13 smaller companies 
showed an average decline of 12 percent 
in earnings. Three companies showed 
increases ranging from 4-32,percent. De- 
creases ranged from 8-44 percent 


Crude-Buying Refiners 
In Tight Spot, Survey Says 


Declining demand for residual fuel and 
low refined product prices are forcing 
crude-buying refiners out of business be- 
cause “operation costs prevent him from 
breaking even,” a study of refinery op- 
erations recently completed by the West- 
ern Petroleum’ Refiners Association 
shows 

A survey was made of product yields, 
operating costs and realizations during 
March of Kansas, Oklahoma and North 
Texas plants with 4000-8000 barrels 
daily capacity, skimming and thermal 
cracking. “Increasing cost of materials 
and labor in the postwar years have 
added 65 percent to the operating cost 
1945,” the survey pointed out 


Since 


Standard Board Chairman 
Given Government Award 


W. T. Holliday, board chairman of 
Standard Oil Company (Ohio), has been 
awarded the 1948 World Government 
News award for an individual. Active in 
organized efforts toward world govern- 
ment, he is vice president of United 
World Federalists. His treatise, “Our 
Number One Job: World Peace,” has 
been distributed, in original, digested 
and abridged form, in more than 30 
countries 


Aviation Gasoline Prices 
Too High, Hellman Charges 
The high price of aviation gasoline 
used by civilian airlines is “shameful,” a 
government aviation economist charged 
last month and the oil companies should 
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Applying foresight to problems 
of engine operation 


Ethy! predicts the performance of fuels and lubricants 
used in engines operating in field service. This foresight 
is the foundation of Ethyl’s “preventive service” de- 
signed to help refiners meet, with a minimum number 
of fuels and crankcase lubricants, the continually ex- 
panding use of gasoline engines, under a wider range 


of operating conditions. 


Ethyl’s “preventive service” is aimed at 
avoiding difficulties which might otherwise arise 
in the use of petroleum products. Frequently, 
before experimental engines are put into pro- 
duction, the Laboratories subject them to ex- 
haustive tests. If any incompatibility with pe- 
troleum products appears, modifications are 
made until successful results are achieved. In- 
formation so obtained is passed along to the 
engine manufacturers. All the wide variety of 
Ethyl’s varied research facilities, including a 
cold room (left), are available for such work. 


W 


As a result of experience gained over more 
than 26 years, Ethyl Laboratories are able to 
evaluate the properties of petroleum products in 
respect to the results they may be expected to 
give in the wide variety of gasoline engines now 
in production. The performance of many types 
of gasolines and lubricating oils, under a wide 
range of conditions, is continuously observed in 
research projects at the laboratories. If any in- 
compatibility of these products with engines in 
production is noticed, the results are passed 


along to the oil companies. 





W 


Many members of the Ethy! Laboratories are 
authorities on engine-fuel relationships and are 
always available to engineers of automotive 
companies for consultation in connection with 
research programs conducted in their own lab- 
oratories. Likewise, Ethyl technologists are glad 
to discuss with technical people of oil companies 
the performance of their products as revealed in 
research programs and in field service. 


Ww 


Occasionally operating problems develop in 
the field because of abnormal conditions which 
could not be anticipated during the design of 
the engines. When this happens, the Ethyl 
Laboratories, having the benefit of specific in- 
formation supplied by its field organization, 
work closely with the oil and automotive com- 


panies concerned. 


A further extension of Ethyl’s work in the 
field is the maintenance of contact with the 
operators of truck, bus and passenger car fleets. 
Based on field observations and on special re- 
search work conducted in the Ethyl Labora- 
tories, recommendations are made to engine 
users to assist them in obtaining the best engine 
performance and durability on the fuels and 
crankcase lubricants used. 


Ww 


Ethyl’s field and laboratory consulting service 
is part of the comprehensive Ethyl program 
aimed at 


1. Providing antiknock compounds of the 
highest quality 


2. Assisting refiners to use “Ethyl” antiknock 
compounds most effectively 


3. Helping the makers and users of gasoline 

engines to get the greatest benefit from 

gasoline improved with “Ethyl” antiknock 

compound 
This message is the fifteenth in a series dealing with problems faced by 
refiners in producing gasoline for today’s and tomorrow's engines, 
and the contribution of the Ethy! Corporation to their solution. Future 
messages will discuss other phases of these complex problems 


4. Assisting refiners in their future plans by 
inticipating developments in automotive 
power plants and fuels. 








ETHYL CORPORATION 
RESEARCH LABORATORIES 


DETROIT, MICHIGAN .. . 1600 WEST EIGHT MILE ROAD 
SAN BERNARDINO, CALIFORNIA... 2600 CAJON ROAD 








be summoned before Congress for an 
accounting. 

Richard Hellman, Federal Power Com- 
mission economist, who was loaned to 
Reconstruction Finance Corporation to 
make a study of airline financing, told a 
Senate Commerce Subcommittee that 
high priced gasoline was one of three 
problems facing domestic airlines. 

Hellman declared that gasoline prices 
are still nearly as high as any time in 
history, despite lower crude oil prices 
He said he estimated on the basis of 
gasoline consumption in 1948, that for 
every cent the price of gasoline is re- 
duced, airlines would save $3.5 million 
million 


Work Starts on Fawley 
Plant of Anglo-American 


A big contribution to Great Britain’s 
program for increasing the United 
Kingdom's refining capacity will result 
from construction work which has 
started on Anglo-American Oil Com- 
pany’s refinery at Fawley, England. Ca 
pacity is to be increased to 110,000 
barrels daily. Present output is 18,000 
barrels daily and cost of increasing the 
output is estimated at $150 million 
Three years will be required to com- 
plete the expansion project 


Problem of Petroleum Imports Brings 
Forth Various and Vigorous Opinions 


The choice rests with Congress as to 
whether this country shall have a virile 
cil producing industry or whether the 
domestic industry shall “shrivel on the 
vine under the withering sun of possible 
foreign competition,” Ernest O. Thomp- 
son, of the Texas Railroad Commission, 
said in testifying before the House 
Small Business (Patman) Committee 
recently 

The deluge of foreign oil imports is 
jeopardizing national security, Thomp- 
If a flood of foreign oil is per- 
independent producers cannot 
continue, to search for new fields upon 
which fhational security depends, he 
declared. Crude oil imports were 33 per- 
cent greater in 1948 than in the preced- 
ing year and have been steadily increas- 
ing. He said the industry probably 
could absorb, without damaging effect, 
the 326,000 barrels per day of imported 
oil that 14 companies plan to import 
during June 

Thompson claimed that reductions in 
Texas’ allowables of more than 825,000 
barrels the first of the year have 
been almost a direct result of the deluge 
of foreign oil. He suggested that a law 
be passed empowering the Department 
of Commerce to prorate on a quota 
that foreign oil would only 
supplement domestic production 


son said 
mitted, 


since 


basis, so 


Low Oil Estimates 


Wallace | Pratt, retired Jersey 
Standard vice president, told the com- 
mittee that a world-wide oversupply of 

1 is the No. 1 problem facing the 
American petroleum industry. He said 
that previous estimates of the world’s 
untapped oil resources have been way 
low, predicting this country should ul- 
timately give up at least a hundred bil- 
lion barrels of oil and set the world 
supplies at some six hundred billion 
barrels. Pratt declared that a thriving 
domestic oil industry is this nation’s 
first line of defense and recommended 
that Congress take action to assure full 
development 

A number of independent operators 
testified that increasing oil imports are 
drastically cutting their profits, which 
is resulting in a decline in drilling and 
idling of rigs and a consequent unem- 
ployment of workers 

Monroe Chaney, Coleman, Texas, ge- 
ologist, said that reductions in allowables 
threatens to lower reserve levels below 
that healthy for national defense. He 
and other testified that the 


witnesses 
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cutback in Texas allowables was caused 
by foreign oil imports. 

J. P. Coleman, independent oil man, 
Wichita Falls, Texas, urged a quota 


system 


Hallanan’s Views 

Walter S. Hallanan, president of 
Plymouth Oil Company, Pittsburgh, told 
his stockholders on May 16 that “we 
must restrict the current high level of 
imports or look to further expansion of 
domestic demand for petroleum prod- 
ucts,” this because of expanding pro- 
duction and contracting markets. Devel- 
opment of Middlg East oil fields has 
destroyed the American oil market in 
Europe and discoveries in Canada have 
weakened that market, he pointed out 

Discussing prices, Hallanan explained 
the free price system of the industry as 
one where higher prices bring about 
lower prices to the consumer. “The 
higher prices encourage exploration and 
development to the extent of bringing 
about large increases in supplies. At the 
same time they have the effect of reduc- 
ing consumption. With supplies in- 
creased and demand decreases, prices 
get lower,” he said 

Month’s Developments 

Other developments during May cen- 
tering about the topic of oil imports 
included: 

Economics Advisory Committee of 
Interstate Oil Compact Commission de- 


Jack McKay Will Handle 
Fluor Public Relations 


Fluor Corporation, Ltd., designers, en- 
gineers and constructors for the petro- 
leum, chemical and 
power industries, has 
appointed Jack E 
McKay manager of 
advertising and pub- 
lic relations. McKay 
assumes this new po- 
sition following three 
years as assistant to 
J. P. Wiseman, vice 
president and direc- 
tor of sales for the 
corporation 

Prior 
Fluor in 
Kay was 
with The Carter Oil 
Company in Tulsa and Sinclair Refining 
Company in Sand Springs, Okla 


to joining 
1942, Mc- 


associated 


McKay 
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clared: “Imports, which had been in- 
creased sharply last year to supplement 
domestic supplies, have been declining, 
but in the first four months were 
higher than a year ago by 76,000 barrels 
daily. Total supply in this period was 
37,000 barrels daily less than a year 
ago. 

Harris (House of Representatives) 
Committee told by Acting OGD Direc- 
tor Friedman that complex questions 
are involved and he cautioned close 
study before any tinkering (with oil 
imports) is attempted. He is said to 
have painted Canadian oil developments 
as approaching the sensational 

Senator Thomas of Oklahoma intro- 
duced a bill which would limit imports 
to 5 percent of domestic consumption 
during the corresponding quarter of the 
previous year. It was offered as an 
amendment to the bill extending recip- 
rocal trade agreements. 

J. Howard Marshall, president, Ash- 
land Oil & Refining Company, said 
present conditions indicate a “middle 
course in the controversy as to imports 
vs. domestic production. “Cut back do- 
mestic production sufficiently to build 
anew some reserve capacity for future 
wars and import enough oil to make 
this possible,” he said 

Russell B. Brown, general counsel of 
PAA said late in the month that all 
indications are that “importing compa- 
mies cannot be expected to settle the 
problem of excessive imports of foreign 
oil” and that “only legislative action will 
provide the reasonable assurance that 
domestic independent producers need” 
that they can continue in the business. 
“Continued saturation of our domestic 
market with fuel oil and heavy crudes 
by the importing companies will drive 
out of competition the small refiners de- 
pendent upon domestic crudes or drive 
out of competition the domestic pro- 
ducer,” Marshall said. “In either case 
the part of the importing companies in 
the domestic oil industry 
and the trend toward 
accelerated.” 


is enlarged 
monopoly is 


S$. J. Gardner Joins Husky 


S J. Gardner has joined Husky Refin- 
ing Company as traffic manager. He was 
traffic manager for Western Oil & Fuel 
Company from 1927 to 1947 and prior to 
that was engaged in freight and traffic 
work for the Milwaukee railroad. He is 
a graduate of the University of Minne- 
sota 


ASTM Area Meet 

The field of engineering materials and 
related subjects will be discussed in 
some 70 technical papers at the first 
Pacific area national meeting of the 
American Society for Testing Materials 
to be held in San Francisco at the Hotel 
Fairmont during the week of October 
10, 1949. An all-day engineering and in- 
spection trip is scheduled during the 
meeting. 


Annual ASTM Meet 

Twenty-two technical sessions as well 
as informal sessions and round-table dis- 
cussions are scheduled for the 52nd an- 
nual meeting of the American Society 
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‘ f Tufts College and Boston University, fjxes Shale Oil Extraction 
Barney was a member of the Massa- 
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A. P. Olches Is Chosen 
Peabody Chief Engineer 
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Olches 


Synthetic Fuels Head 
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C. Neal Barney Dies 
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far Associations Including mining and retorting costs, 


the Bureau of Mines has estimated that 


G. W. Jarvis Dies oil can be extracted from shale at a cost 
e . 


of about $2.30 per barrel, Boyd Guthrie, 
G. W. Jarvis, 42. chief en chief of the demonstration plant at Rifle, 
fining department of Mc‘ rontenac Colo., has stated. A test run last Septen 

Oil Company, Ltd., dic March 17 in ber showed direct costs of 49.7 
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Carbide’s New Chemical Research Center 
Includes “Last Word” in Setup, Equipment 


Chemical and Resin Research 
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drying gases with 
ALCOA Activated Alumina 
is easy...economical! 





* ALCOA Activated Alumina is an efficient 
desiccant over a wide range of operating con- 
ditions. 


% The simplicity of the process substantially 
reduces the supervision required. 


* Equipment is simple . . . No intermediate 
supporting bed structures are required ... Main- 


tenance is low. 


* ALCOA Activated Alumina is produced by a 
chemically controlled process, resulting in a 
product of uniform chemical composition and 
physical properties. 


* ALCOA Activated Aluming packs uniformly 
.. . Does not swell, soften or disintegrate, even 
when immersed in water. 


* Successive cycles of adsorption and reactiva- 
tion may be repeated an almost unlimited number 
of times with no appreciable effect on efficiency. 


Each of the two towers illustrated is charged with 
24,000 Ibs. of Alcoa Activated Alumina—enough to 
dehydrate 50,000,000 cu. ft. per day on a 12-hour 
cycle. The gas, containing approximately 42 lbs. of 
water per million cubic feet, enters the dehydrators 
at 85° F. and is dried to 31° F. dew point at 800 p.s.i. 
Natural gas, heated to 380° F. is used for reactivation. 


Whether you are drying gas to 31° F. at 800 p.s.i. or 
to minus 100° F. at 3500 p.s.i. you can obtain the de- 
sired dryness and maintain it continuously with Alcoa 
Activated Alumina. Let us tell you more about this 
efficient, reliable desiccant. We'll gladly furnish you 
with working samples. Write to: ALUMINUM 
COMPANY OF AMERICA, CHEMICALS DIVISION, 
1963 Gulf Building, Pittsburgh 19, Pennsylvania. 





Dehvdrating towers at one of the newer 
natural gasoline plants in southwest Texas. 


.\ Recey Wales 


ALUMINAS 4N° FLUORIDES 


ACTIVATED ALUMINAS . CALCINED ALUMINAS ° LOW SODA ALUMINAS bd TABULAR ALUMINAS ° HYDRATED ALUMINAS 


ALUMINUM FLUORIDE ° SODIUM FLUORIDE . SODIUM AC*? FLUORIDE ° FLUOBORIC ACID ° CRYOLITE 
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[he individual laboratory, the pro 
duction center for research, was selected 
as the basic starting point for develop- 
ment of the functional plan. Flexibility 
in this unit was the keynote, to permit 
ease f and extensions 
Individual laboratories were 
designed as repetitive units in 1: 
wide sections or modules, The depth of 
laboratory rooms was set at 24 feet to 
multiples of standard 3 
i f laboratory furniture 

The standard 13 x 24-foot room ac- 
commodates two or three workers and 
equipped with any combination 
furniture. All laboratories 
wall of the building 
with maximum econ 
and exhaust 


rearrangement 


date l 


may | 
of la atory 
range ; one 
which 

omy, all service piping 
duct 


simy ihes 


installations 


usual se rvices, suci 
distilled 


In addition to the 


as hot and cold 

cold brine. gas, compressed air and 
vacuum lines, all the laboratories a: 
supplied itrogen, steam at 15 
pst, and ou s for 110-volt a.c. with a 
built-in variable voltage control for 
trolled heating. Provision 
made, wherever needed, for 
200-pound stear 


water, water, 
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con- 
has also beer 
: installin 
, oxygen, and hydroget 
as well as 22 lt a.c. Outlets for con 
nections ) aboratory 
located I 
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listurbing : ce 
All service supply lines extend throug! 
vertical shafts trom 


apparatus are 
each bench to per 
furniture without 
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main headers in the 
basement at each bay, and connections 
are made floor to permit hori 
zontal run-ot rom the horizontal 
lines, bran service strips at 
the rear and abo the laboratory 
benches, t distillation areas 
and t either along the par 

tition walls or in recesses in the floor 
Covered fi and other er 
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Specialized Hood Design 


oratories are equipped 

is. Since the operatior 

a fume h requires much more ait 
than can be economically supplied from 
the conditioning system, each hood has 
an independent supply of clean, tempered 
air, When a hood is placed in operation, 
the air supply is opened and the 
Both these 


exhau 
t S are [ hed by throw 


st tan speed doubled 
eratior bed 
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nation of the building with toxic 
flammable vapors, In the base 
ment and pipe ntinuou 
purged by exhaust fans located in the 
} 


¢ 
penthouse. The do om the labora 
tories t the lon 


sate received 


designe 
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Oronite Chemical Elects 
Two For Executive Offices 


Hughes Anthony 

Oronite Chemical Company has elected 
lr. G. Hughes executive vice president 
and B. W. Anthony a director and sec- 
retary-treasurer 

Hughes, who went to work for Stand 
ard Oil Company of California in 1926, 
has been with Oronite since its forma- 
tion in 1943. Anthony is transferred 
from California Spray Chemical C 
poration, another subsidiary, whic he 
joined in 1943 as chief accountant. He 
subsequently was made a vice president 
of Cal-Spray 


At the opposite end each 


hardware ot 
door to the ad 


laboratory ts an escape 
room. The stairwells and 
are so located that 
ve by at least two routes trom 
point im the building 
lo insure personnel safety, the labora- 
tory center has the following: a fully 
medical with a 
attendance, an eye-washing 
each laboratory, and safety 


blankets, stretchers and 


exit 


it is possible 


equipped dispensary 
nurse in 
fountain in 


} 


showers, Kas 


masks in the corridors. Fire protection 
equipment includes a “rate of rise” de- 
tection system that actuates a central 
station alarm in the telephone switch- 
board room as well as alarm bells in 
other parts of the building; two small 
carbon dioxide extinguishers in each 
laboratory, and numerous larger ones 
as well as fire hoses with fog nozzles 
in the corridors 

Investigation of chemical reactions at 
extreme pressures is an important part 
of the Carbide and Carbon Chemicals 
Corporation research activities. For this 
purpose a separate high-pressure labora- 
tory building is located at the back of 
the plot. High-pressure equipment is 
housed in individual cells facing a high 
earth bank. An 18-inch reinforced 
crete barrier separates the control cor- 
ridor from the cells and protects operat 
ing personnel. In fri of the control 
corridor are laboratory and work rooms. 
[he partition walls between cells are 
made of two %-inch steel plates sepa- 
rated by 3 inches of sand fill. Access t 
the cells is provided by aisleways so 
arranged that equipment that is out of 
service can be reached for servicing 
without going in front of any equipment 
that may be operating 


con- 


Paul Wolfe Transfers 


Paul Wolfe, formerly 
process engineer at the Beaumont, Texas 
refinery of Magnolia Petroleum Com- 
pany, has transferred to the refinery en- 
gineering department of Socony-Vacuum 
Oil Compary. R. T. Malin 
Wolfe at Beaumont 


assistant chief 


succeeds 


Pennzoil Elects Suhr 


New member of the board of directors 


of The Pennzoil Company is Henry B 
Suhr 


Broeze Says Octane Number Increases in 
Motor Fuel Appear Limited for a Time 


Octane increases in motor fuel seem 
to be limited for the present and the use 
of separate antidetonants must be in- 
vestigated before proceeding further, 
Professor J. ) Broeze of the Delft 
laboratory, Royal Dutch-Shell Group, 
says in his paper, “Future Outlook of 
Fuel Utilization,” prepared for presenta- 
tion at the United Nations Scientific 
Conference on the Conservation and 
Utilization of Resources. The cracking 

has brought more material with- 
range than the gasoline 
engine can consume, at the same time 
helping along with the other chemical 
conversion processes to adapt the hydro- 
arbons to the combustion process de- 
sired, he pointed out. Feeling that it 
has reached its limits of possibility and 
fearing a reduction in yield per barrel 

f crude that would offset gains in per- 
formance or economy, the industry will 
not contribute to further adaptation and 
other possibilities must be investigated, 
Broeze explained 

One of the possibilities to be investi- 
Broeze said, is the introduction 
f a special antidetonant fluid for com 
bustion, ! l troleum or 

] 


is based on petr 
tetraethyl lead 


process 
n the volatility 


gated, 


I 


water-n wit! 


added. The principle may become 
important in this field, he added 

Discussing the internal combustion 
turbine, he pointed out that, although 
the turbine is tops as regards perform- 
ance, “the bigness of the object, when it 
is built for economy, makes it cumber- 
some for experimentation.” It can show 
“in compound form, that is, in combi- 
nation with high supercharge and full 
utilization of exhaust energy, the lowest 
possible consumption figures.” 

For trains, he 
steam locomotive are numbered—the oil 
engine is the solution at present aimed 
at by every railroad in the world. How- 
ever, the internal combustion turbine 
may become very attractive because of 
its compactness in big powers 

The internal combustion turbine is 
seen by Professor Broeze as the possible 
answer to the problem of providing a 
safe fuel for civil aviation. He pointed 
out that while civil aviation made use of 
material developments, it has never been 
able to insist on what it would like to 
demand—a safe fuel. The internal com- 
bustion turbine is already at the top as 
regards performance will be ac- 
ceptable soon for ecor y. It is very 


very 


said, the days of the 


and 
m 
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In this new building of the Unistrut Corporation, Wayne, Mich., “Century” 
APAC asbestos-cement sheets were used both for siding and interior walls . . . 


where they can be counted on for a long life-time of dependable service. 


“Century” APAC is the ideal material for industrial buildings of many kinds. . . 
both in new construction and remodeling. It is economical to use ... easy to 
handle and apply, so goes up fast. It requires no protective paint, and mainte- 


nance is at a minimum. In fact, APAC actually grows tougher with age. 


In addition to its use as siding and interior walls, APAC is extensively used for 
ceilings, office paneling, partitions, sheathing in machine shops and stock rooms, 


elevator shaft casings, storage bins and other flat surface applications. 





Being made of asbestos and cement, APAC is fire resistant and proof against 
weather, rust, corrosion, rot, rodents and termites. It can be applied over 
insulation board, wood studs, solid wood sheathing, steel or wood girts. APAC 
is furnished in thicknesses of 3’, 14’’ and 34”. Standard size sheet is 4’ x 8’, 


but cutting to size is simple—just score and snap off. 


Write for name of nearest distributor and further particulars. Your inquiry will 


receive prompt attention. 


MNatuae made bsbestos... Keasbey & Mattison has made it serve mankind since 1873. 


KREASBEY & MATTISON 


COMPANY + AMBLER - PENNSYLVANIA 
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OVER 60,000 CU. FT FROM 7,500 to 60,000 CU. FT. 


have proved a profitable investment, 
because they offer... 


1. A Gasholder with efficient operation and easy maintenance. 


a. Not affected by snow load since all moving parts are under cover. 

b. All major moving parts accessible for inspection during operation. 

c. A vapor balancer that can be made gas free for repairs in a few 
hours 

d. A vapor seal that has a life equal to that of the tank. 

e. A Gasholder working pressure of Ye to Vs inch of water. 


2. A vapor balancer that has a 100% Dry Seal. 


a. Eliminates corrosion problems attendant with wet seals. 
b. Requires no heating system during freezing weather. 
c. Has no evaporation loss through a water or oil seal. 


d. Requires no attention, adjustment or lubrication. 


3. One vapor balancing mechanism for all tanks. 


a. Provides flexibility of operation. 
b. Permits repair of any tank in group without affecting operation. 
c. Allows vapor balancer to be removed without disturbing storage 
tank operation. 
Accomplishes all venting through one master valve. 
. One structure for protection of all standing and pumping loss. 


For more complete details and Pay-Out 
Analysis, write for Bulletin VB-10 


WESTERN STATES. Consolideted Western Stee! Corporation 


San Francisco Los Angeles 


SOUTHERN STATES: Wyalt Metal ond Boiler Works, Houston Dollas, Texes 


GREAT BRITAIN. Motherwell Bridge & Engineering Co., Ltd., Scotland 
FRANCE. Etob Delattre & Frovard rév Pa 
CANADA. Toronto Iron Works Ltd., Toronto 
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likely that the persistent cry for in 
creased safety in civil flying could be 
answered satisfactorily by the use of 
mexpensive fuels of low volatility 

and smooth noiseless motion w 

to the attractions and the 

fiving, he said 


R. H. Hazlett Is New Oil, 
Gas Manager for Blaw-Knox 


R. H. Hazlett has been appointed mar 
ager the oil and gas department 
Blaw-Knox Com 
pany and Arne Olson 
is to become chief 


of 


process engineer ot 

the chemical plants 

division 
Also serving as 

manager ot gas 

equipment at one ot 

the company’s plants, 

Hazlett has concen- 

trated on dust collec 

tion and gas condi 

tioning developments 

He is a graduate Hazlett 

the University of 

Pittsburgh, and joined Blaw-Knox 

1933. He was named manager of the 

equipment department in 1946 
Olson tormer hief er 

t 


Atlantic Research Holds 
Anniversary Celebration 


icicate of I 
at Ceicorate t « a ve sa 


1 deve 


Canadian Dow Selects 
Three New Directors 
New members of the b 


Dow Chemical of 
Calvi \ Campbell, 
nd Ralph M. Hunter 


a 
secretary and genera 
( ’ 


' 
liams 


hen 


| Hunter 


Aramco Names Directors 

B. W. Letcher and C. L. Hardir 
have been elected t } yoard 
directors of Arabiatr 


b 
pany replacing A 
of Standard Oil ¢ 


and B. B. Jenni 
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Vacuum Oil Company, Inc. Letcher also 
s a vice president and director of 
Standard of California, while Harding 
is a vice president and director of 
ocony-Vacuum 


Hall and Russell To Head 
Bahrein Research Activity 


Alan | Hall has been appointed 
superintendent and Harold G. Russell 
assistant superintendent of the research 
and levelopment department of Phe 
Bahrein Petroleum Company Limited at ; 
ts Bahrein, Persian Gulf refinery. Hall oot 
replaces George S Windle who has been | ™ Wiesies LODEK sLoaTiMs be 
transferred to the New York office of 
California Texas Oil Company, Limited 


Named Vice President 


Harold Bottomley, former chief proc 
ess engineer for The Refinery Engineer- 
ing Company, has been appointed a vice 
president of the company. He will con 
tact clients in widely scattered sections 
f the country. Previous employers were 
Republic Oil Refining Company, Cities- 
Service Oil Company, Cosden Petroleum 
Corporation, Shell Oil Company and 
Kanotex Refining Company 


AUTHORS 


TINUED FROM PAGE 


the University of Pittsburgh and has a 
degreee in petroleum engineering. His 
career the « industry began with 
ompany of New York 
he received important 
manufacturing de 
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BOOKS 


Important Distillation Treatise Is Translated 


and Rectification, by Dr 
Professor, Karlsruhe 
Translation by 


Distillation 
Emil Kirschbaum, 
Institute of Technology 
M. Wulfinghoff, Engineer, with the 
Sanderson and Porter organization Pub- 
lished in 1948 by the ¢ chemical Publish- 
ing Company, Inc., Brooklyn, New York, 
by authority of the Alien Property Cus- 
todian under License No, A-1019. 426 
pages, $10.00. 

This first English language edition of 
an important German book has much of 
interest for the oil industry engineer, 
specializing in distillation principles, cal- 
culations, and equipment. As noted by 
the author in his preface, the individual 
branches of distillation equipment de- 
sign “have not yet been treated with the 
thoroughness they deserve.” One reason 
for this has been that practical experi- 
ence and necessity in manufacturing 
many products has placed industrial 
practice well ahead of theory. The au- 
thor states that this condition has been 
samewhat alleviated in Germany by the 
adoption of chemical engineering as a 
subject for advanced technical study and 
research. Much work has been devoted 
to distillation and rectification The pur- 
pose of his book, then, is “to close one 
of the gaps in the literature and to pre- 
sent results of research together with 
engineering data.” 

‘The subject matter is not divided by 
specih« industries such as alcohol or pe- 
troleum distillation, gas liquefaction, sol- 
vent recovery, Buna processing, and 
on,” it is pointed out. “Instead, princi- 
ples and generally suitable designs have 
been stressed and numerical and descrip- 
tive examples referred to specialized in- 
dustries, Certain processes have been 
demonstrated for the case of binary mix- 
tures only, although they may involve 
liquid mixtures of more than two indi- 
vidual substances.” The author further 
notes that “in technical thermodynamics, 
it has become the custom to use (in the 
treatment of binary mixtures by graphi- 
cal methods) the ent! alpy ce 
diagram method ex« 


mcentration 


lusively. In distilling 


Screw Thread Standard 
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and rectifying, methods which rest on 
the assumption of constancy of molal 
heat of evaporation have been adopted 
Each of these methods has its advan- 
tages and drawbacks. Therefore both 
have been considered although the sec- 
ond method has been more extensively 
used because of its importance in deal- 
ing with mixtures of several compo- 
nents.” 

Graphical methods of calculation are 
much used in this book, and a number of 
photographs illustrating bubble tray be- 
havior are included. Typical examples 
of industrial applications are in the main 
devoted to binary and ternary mixtures 
encountered in the alcohol and hydro- 
carbon chemicals industries. The volume 
would seem to be of high importance to 
the serious student of distillation, but of 
considerably less interest to the practical 
engineer or operator of process equip- 
ment in refineries and natural gasoline 
plants 


German Research Papers 
Abstracted In Catalogue 


Descriptive abstracts of more than 200 
translations of German wartime scien- 
tific and industrial research reports ap- 
pear in Catalogue No. 1, issued by Con- 
ag Bureau, 153 West 33 Street, 
New York City. The catalogue is avail- 
able without charge if requested on firm 
or organization stationery 

The bulk of the reports abstracted 
the catalogue were recommended for 
translation by American Petroleum In- 
stitute Technical Oil Mission Film Study 
Groups. The reports cover a wide range 
of material, pertinent to such fields as 
fuels and lubricants, industrial chemicals, 
industrial gases, chemical engineering, 
engine testing, ‘plastic s, soaps, rubber, 
paints, textile aids, chemical analysis, etc 


Interscience Publishers 
Release Its 1949 Catalog 

Interscience Publishers, Inc., 215 
Fourth Avenue, New York 3, N f 
have released their 1949 catalog on books 
and periodicals. The catalog contains 
a complete listing of all the firm’s publi- 
cations either in print or in active prepa- 
ration 

Technical books are listed in the cata- 
log under headings of chemistry, physics, 
mathematics, metallurgy, neering, 
medicine, and general science. Also in- 
cluded is a listing of periodical publi- 
cations—abstract services and journals— 
author index, and subject 


engi 


a list of series, 

information about most of the 

sted in the catalog is available 

folders, which will be sent 
m request by Interscience 


in descriptive 


Many Questions About Oil 
Answered by API Booklet 


Department of Infor- 
Petroleum In- 
Story of an 


Pubished by the 
n of the American 
Petroleum, The 


matin 


stitute 


of Interest 


American Industry,” provides answers 
to many questions regarding the origin, 
source and uses of petroleum and its 
products, as well as giving information 
about the operations of the industry 
itself 

Illustrated with maps, charts and draw- 
ings, the book portrays the history of 
petroleum from its beginnings millions 
of years ago, its birth as an industry in 
Titusville, Pa., in 1859 and its present 
use and benefits. Special chapters are 
devoted to discovery and production, re- 
fining, transportation, marketing and 
conservation 

J. A. McNally, 
Institute, 50 West 
York 20, price $1.00 


Petroleum 


New 


American 
50th Street, 


Book Offers Guide 
For Junior Engineers 


“A Professional Guide for Junior En- 
gineers,” written by the late Dr. Wil- 
liam FE. Wickenden and edited by G. 
Ross Henninger, presents the philosophy 
and engineering ethics a young engineer 
needs for success 

Opening with a historical survey of 
the engineer's heritage, the book traces 
the engineering profession through every 
aspect, what the young engineer can ex- 
pect to find, the difference between a 
trade and a profession, professional rela- 
tionships and closing with Dr.. Wicken- 
den’s essay on a philosophy of life, “The 
Second Mile.” The Canons of Ethics for 
Engineers, a recommended reading list, 
a self-appraisal questionnaire and “Faith 
of the Engineer,” a credo accepted by 
the Engineers’ Council for Professional 
Development 
Professional 


Engineers’ Council for 
New 


Development, 29 West 39th Street, 
York 18, price $1.00 


Hydrocol Process Cited 


The motor fuel supply of America 
could be increased 25 percent by the 
Hydrocol process for converting natural 
gas into gasoline, Ernest O. Thompson, 
Texas Railroad Commissioner, said at 
the recent testing of air-flow centrifugal 
compressors at Hydrocarbon Research, 
Inc., for the new Carthage Hydrocol 
plant at Brownsville, Texas 


Teeters Joins Kellogg 

Wilber Otis Teeters has 
M. W. Kellogg Company at the Jersey 
City laboratory of its Petroleum and 
Chemical Research Department. He is 
associated with product development ac- 
tivities in the petroleum and chemical 


fields. 
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Ordinarily you would state this condenser’s capacity as 
242,000,000 Btu/hr. We've expressed the rate per year 
because Lummus designs and builds heat exchanger units 
so meticulously that you can expect them to render contin- 
uous service over long time periods without loss of effi- 
ciency. Operating losses due to maintenance requirements 
are eliminated to the furthest extent that materials limi- 
tations permit. 

This 27,500 sq ft, 2 pass, nondivided waterbox type 
surface condenser is a part of the first unit at the semi- 
outdoor Rex Brown steam electric station of The Missis- 
sippi Power & Light Company. It was furnished complete 
with 2 stage, twin element air ejector and single stage 
priming ejector by Lummus. The station is designed for an 
ultimate of four units. 

The condenser has a side steam inlet with elbow con- 
nection to the turbine and is located alongside the turbo- 
generator pedestal. It serves a 30,000 kw, 19 stage con- 


densing turbine. 


Built to handle 


1121,372,000,000 me 


uf 


All units of equipment throughout the plant are prod- 
ucts of leading manufacturers. In addition to the con- 
denser, Lummus installed the 775 sq ft evaporator, 
designed to produce 20,000 lb/hr of vapor. 

For proper performance over the longest possible pe- 
riods without downtime, make sure every heat exchanger 


job goes to Lummus. 





oo LUMMUS COMPANY 
Heat Exchanger Division 
259 West 14th Street, New York 11, N. Y. 


LUMMUS 


Atlanta + Boston + Chicago + Cleveland + Corpus Christi 

Detroit + Ft. Worth + H + Mi lis + Pittsburgh 

Rochester + St. Lowis + San Francisco + Wayne (Phila.) 
Buenos Aires + Honolulu + London + Manila 











\ Montreal + Paris + Rome + San Juan, P. R. J 





LOOK TO LUMMUS for Steam Surface Condensers @ Evaporators e Feed Water Heaters e Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration e Barometric Condensers e Heat Exchangers e Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) e Fuel Oil Heaters ¢ Lubricating Oil Coolers @ Pipe Line Coolers e Jacket Water Coolers 
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INEERED PR ucTsS... / 


AS PROCESSING 


PANHANDLE EASTERN PIPELINE COMPANY 


Western Heat Exchangers installed at Panhandle 
Eastern’s dehydration plant at Liberal, Kansas are indica- 
tive of Western’s versatility in engineering, design and 
manufacturing facilities for all phases of gas processing 
and transmission. Close attention to vital engineering 
specifications from design to installation is assured in the 
manufacture of all Western equipment for gasoline 
plants, refineries, chemical processing plants and pipe 


lines throughout the world. 


WESTERN 


HEAT EXCHANGERS 


Mar ed by 


WESTERN SUPPLY COMPANY 


P.O. BOX 1888 TULSA, OKLAHOMA 
SALES QFFILES — DALLAS — HOUSTON 
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- Ns ah # 


Petroleum Re finer 





SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 


These abstracts are selected from the current litera- 


ture of science and technology, not including trade 
journals easily available. Photostatic copies of original 
articles will be supplied at cost by The Leslie Labora- 


tories. Complete or limited bibliographies covering 


The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Chemical Composition and 
Reactions 





Carbon Hydrogen Groups in Hydro- 
carbons. R. R. Hipparp anp A. P. CLEAVEs, 
Analytical Chem., 21 (1949), pp. 486-92 

Average number of primary CHs, sec- 
ondary CH:, and CH groups in hydro- 
carbons can be determined by absorp- 
tion spectroscopy in the 1.10 to 1.25 
range near the infrared region. A slightly 
modified, small glass prism spectrometer 
of the fact that the ab- 
functional groups is 
substantialy constant for all hydrocar- 
bons in a given class, calibration with a 
few members of this class permits the 
analysis of streams containing any num- 
ber of components of the same class 
Estimates of the amount of chain branch- 
ing in paraffins and of the degree of sub- 
stitution in naphthene and aromatic 
rings can be made. Judged by the re- 
sults from blends of pure components, 
a deviations of less than 0.15 CHs 
and CH: groups will be found in the 
analysis of paraffins and aromatics, and 
than 0.4 of these same groups in 
naphthene or paraffin-naphthene blends. 
Although the average deviation in the 
determination of the aromatic CH group 
was less than 0.1, it is believed that this 
accuracy cannot be expected in the anal- 
ysis of the petroleum fractions. The data 
are presented in considerable detail in 
tabular and graphical form, and a bibli- 
ography of 12 references is included 

On the Chemical Composition of Oxi- 
dized Mineral Oils. D. |. W. Krevten anp 
F. G. Kreucen van Sevos, Jour. Inst. of 
Petroleum, 35 (1949), pp. 88-96 

Chemical compositions of an oxidized 
white oil and of an oxidized transformer 
oil were studied. Soluble oxidation prod- 
ucts and also those that precipitate as 
“resins” from oxidized transformer oil 
are largely carbonyl-cont aining hydroxy 
acids and anhydrides of these acids. 
Molecular weights of the oxidation prod- 
ucts, included, are about the 
same as fresh oil. Formation of larger 
molecules during oxidation was not ob- 
served F ractionation of oxidized oils by 
the aid of solvents results in the accumu- 
lation of oxidation products that are 
constituti nally similar. Ester values of 
oxidized oils point not to esters but to 
anhydrides. The increase in viscosity of 
oxidized oils is not caused by molecular 
increase but by the appearance 
groups, of which carbonyl 
most effective. Some results 
of lubricating oil in 
reported 
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Pyrolysis of 2-Pentene and Trimethyl- 
ethylene. H. J. Herp anv F. E. Frey, /nd 
Eng. Chem., 41 (1949), pp. 827-30. 

Cracking reactions of the amylenes are 
of interest from the standpoint of reac- 
tion mechanism studies and of diolefin 
production. Yields of diolefin are favored 
by high temperature, and most previous 
work has been conducted at too low 
temperature to obtain maximum yield 
Trimethylethylene and 2-pentene were 
cracked in quartz by a flow method at 
temperatures in the range 778° to 850° C 
in the presence of varying amounts of 
steam. Butadiene was the major product 
from 2-pentene, the yield ranging from 
33 to 55 moles per 100 moles of 2-pen- 
tene reacged, depending upon conversion, 
temperature, and dilution. Pentadiene 
was also formed in amounts approximat- 
ing 10 moles per 100 moles reacted. 
Ethane and butene appeared to be pri- 
mary reaction products along with buta- 
diene, ethylene, and propylene. Isoprene 
was the major product obtained from 
trimethylethylene, the best yield being 
38.3 moles per 100 moles reacted. Buta- 
diene yields of approximation 10 moles 
per 100 moles reacted were also ob- 


Chemicals Wanted 


Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 


rhe National 





4,6- Bis(chloromethy])-1,3-xylene 





Tri-(p-isocyanatophenyl)methane 
Phenanthridine 

1-Decalone 

1-Decalol 

5-Diethylbenzoic acid 
5-Diisopropylbenzoic acid 
3-Dimercaptobenzene 
-Octacosanol 
.4,5-Trimethylphenol 

ry auryl disulfide 
-Dihydroxynaphthalene 
-Dihydroxynaphthalene 
Ode oe ane dicarboxylic acid 
ethyladipic acid 

yadiene 

-Hexatriene 

Teptadiene 

Texadiene 

opropanone 
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special topics by title, by abstracts, or in complete 
manuscript, also will be prepared and furnished by 
arrangement with the Laboratories. 


that were formed in 
very large amounts were of the order 
of 40 moles. The apparatus used and 
the operation of the equipment are de- 
scribed in some detail, and the results 
are presented in tabular form. A bibli- 
ography shows 11 references 

Alkylnaphthalenes. Part III. The 
n-Butyl- Amyl- and Hexylnaphthalenes. 
\. S. Battey, G. B. PicKerinc anp J. 
SMitH, Jour Inst of Petroleum,35, (1949), 
pp. 103-117 

The six hydrocarbons described form 
a set of homologues in which the 
strongly aromatic character of naphtha- 
lene is in many respects diminished as 
the aliphatic proportion of the molecule 
increases. The preparation of the com- 
pounds is described, and their proper- 
ties are given in some detail. A_bibli- 
ography shows 17 references 


Synthesis of Chlorofluoropropanes. 
Donatp D. CorrMAN, RICHARD CRAMER 
anp G. W. Ricsy, Jour. Am. Chem. Soc., 71 
(1949), pp 979-80 

The authors successfully effected the 
aluminum chloride catalyzed addition of 
chloromethane and chloroflurormethane 
to tetrafluoroethylene. It was found that 
reactions of chloroform or carbon tetra- 
chloride with tetrafluoroethylene, of di- 
chlorofluoromethane or trichlorofluoro- 
methane with tetrafluoroethylene or chlo- 
rotrifluoroethylene, and of dichlorofluor- 
omethane with tetrachloroethylene, all 
proceeded normally without appreciable 
replacement of fluorine by chlorine. Hal- 
ogen replacement occurred in reactions 
involving chlorodifluoromethane. The re- 
sults of the work are tabulated to give 
the structure of the products, the yields 
in which they were obtained, and the 
physical properties of the various com- 
pounds 


Thermal Decomposition of Lead Mer- 
captides. Geo. FE. Mapstone, Jour. Inst. of 
Petroleum, 35 (1949), pp. 132-7 

During an investigation of the proper- 
ties of solutions of lead mercaptides in 
gasoline it was observed that, even in the 
absence of elemental sulfur, the mercap- 
tides decomposed slowly on standing and 
more rapidly on exposure to sunlight 
If the solution is boiled, a black precipi- 
tate of lead sulphide is formed, and so 
it is apparent that the mercaptides form 
lead sulfide and dialkylsulfide. This re- 
action was studied and it was found 
that the thermal decomposition of lead 
mercaptide in gasoline solutions is a 
first order reaction with respect to mer- 
captan content. The effect of tempera- 
ture on the reaction-rate constant is 
given by log k= 10.63 + 4254/T. The 


tained. Butylenes 
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rate of decomposition appears to be in- 
dependent of the particular mercaptans 
involved. The mechanism of the decom 
position reaction is discussed, thermal de 
composition of the lead mercaptides may be 
of commercial applic ation as a sweetening 
process because half of the sulfur is re 
moved. The decomposition of lead mer 
captide is 99 per nplete in 10 
minutes at 102° ¢ in 24 hours at 
42°C. Mixing witl tor sé 


then separating and standing for the re 


lution and 
juired time temperature 
followed by g and sand 


filtration sweet gasoline 
without 
f adding sulfur, and wi a 
luction of half the initial 

sulfur content 


Evaporation Processes in a Burning 
Kerosine Spray. H. G. WoLFHARD AND 
W. G. Parker, Jour. Inst of Petroleum, 35 
1949), pp. 118-125 

The authors 
f kerosine 
ing in still air at 
theoretical discussion of eat avail 
able for evaporation shows that under 
nditions examined rf appreciable 
the droplets occurs be 
the flame 


time 


expense inconvenience 
sulfur re 


mercaptatr 


discuss the evaporation 
lroplets in a fine spray burt 


room nperature. A 


the c 
evaporation ot 
fore the preheatin f 
This zone is narr there ts 
for the smallest dropl 
liffuse into the this zone. Thus 
an inflammable mixture is formed that 
the flame front. Some evi 
this argument was 


* vaporize and 


gases 


maintains 

lence in 

btained from photographs of kerosine 
i i 


support of 


lroplets before entering the pone 


1 Bunsen-ty 
1! 


yf a non-aerate 
flame. Several 
graphs 


excellent 


are presente¢ 
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Distillation Column Design for Proc- 
essing Polymerizable Compounds. K. |! 
Courter. Chew ’ roars 45 (1949) 
pp. 227-34 

The author ) rned wit! 
tion column d regard to special 
requirements in igt hen polymeriz 
able handled. A 
primary < desig 
the column at 


distilla 


compour 
nsidera t 
1 the r polymeriza 
tion f the n mer \ us ten 
peratures nining the 
rate ; nsidered 
Formation f i » at 
inhibitors is 


reboilers give 
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consideration . 
Vertical 
invent 
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discussed 
the lowest the highes 
heat transfer c A low tempera 
ture difference material 
boiled and the heating medium should 
be used. Vacuum feed 
quired. Any column used should be 
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rt c nadert 
Any 
used should b re possible 


cleanable Design 
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Commercial Desalting Unit Employing 
Fiberglas as Contacting Agent. |. | 
Hayes, I A Hay anp H. S Vow 


194 


Chem. Eng. Progress, 4§ (1949), pp. 235-40 

The problem of removing inorganic 
salts from crude petroleums before re- 
fining has become increasingly important 
in recent years. These salts are usually 
present as minute crystals or in a fairly 
concentrated aqueous solution emulsified 
in the oil. A process has been developed 
in which relatively fine glass fibers are 
used as the contacting agent in the solid 
contact method of desalting crude petro- 
leum. The process comprises washing 
the crude with fresh water, heating 
the resulting emulsion to a temperature 
»f 200° F. or higher, passing the emul- 
sion through beds of fibers to 
coalesce the emulsified water, and sepa- 
rating the desalted oil from the water 
\ full scale demonstration unit process- 
ing 10,000 barrels per day of a West 
Texas crude that carries from 100 to 
200 pounds of salt per 1000 barrels was 
built. The original glass packing is still 
in service after more than one year of 
continuous operation. Eighty percent of 
the salt was consistently removed, and 
as high a removal as 94 percent was 
obtained at times. Detailed data are 
given in tabular and graphical form and 
a bibliography of six references is in- 


luded 


Production of Hexachlorobutadiene. F 
McBee anp R. E. Harton, Ind. ng 
hem... 41 1949), pp 809-12 


investigation 


glass 


covered the chlori- 


nation of polychlorobutanes at high tem 
perature ard various pressure in a tube 
without the employment of a cataylst 
In a continuation of chlorination-chlori- 
nolysis studies, hexachlorobutadiene was 
produced as the main product of the 
hlorination of polychlorobutanes at high 
pressure 
ly SIs vields some 


temperature and atmospheric 
Simultaneous chlorin 
arbon tetrachloride hloroethyvlene, 
hexachloroethane and hexachloroben- 
Starting ] were prepared 


materials 
from butane or 


tetrac 


rene 
chlorobutanes by photo- 
chlorination The 
butanes thus pro d were passe 
and the pro 

t tube chlori 

was studied 

the optimum ce 


polvchloro- 
1 


hemical 
with 
hiorine. thr tube 
exte nsively 
nditions for 
butadiene 


this 


cess 
determine 


he production of | 


hexachlor 
f 75 percent of 
interesting carbon having conju 

ited double bonds in be obtained by 
rocedure. The optimum tem 
yr the production of hexachlo- 
robutadiene was found to be about 475° 
C. An exp time of to & seconds 
rave the hichest vields. The best vields 
obtained 
chlorine to 


this new 
perature 
sure 
F wrobutadiene were 
witl io of 40 to 1 of 
polychlorobutanes and by using poly- 
chlorobutanes having a specific gravity 

f about 1.66. The data are presented in 

nsiderable detail in tabular and graphi- 


al form 
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Gas Absorption. Mass Transfer Coeffi- 
cients as Function of Liquid, Gas Rates, 
Tower Packing Characteristics. LeRor F 
Hurtcuines, Leroy F. StuzMAN anp How 
arp A. Kocu, Jr, Chem. Eng. Progress, 45 
(1949), pp. 253-67 

An investigation was undertaken to 
determine the effect of several variables 
upon the transfer coefficients in 
gas absorption. Three absorption tow 
ers packed with 4&-, “%-, %4-, and 1%- 
inch Raschig were used. Experi- 
ments were conducted with an acetone 
air-water system covering a wide range 
of conditions. All experiments were at 
atmospheric pressure and room temper- 
ature 


mass 


rings 


The gas film transfer coefficients were 
correlated by two equations that are 
given. Both of these fitted the experi- 
mental data to within six percent aver- 
age deviation. Liquid film transfer 
coefficients varied with the liquid rate 
to the 0.8 power and were independent 
of packing size and gas rates 

Since only one system was used, it 
was not possible to include a diffusivity 
term in the correlation. However, if 
diffusivity is the correlating variable 
between different systems, as is indicated 
by accepted theories, then this variable, 
raised to the 0.5 or first power, can be 
introduced into the equations given in 
the paper. The data are presented in 
detail in tabular form and a bibliography 
of 20 references is included 

Transfer of Heat and Mass Between 
Air snd Water in a Packed Tower. Wm 
H. McApams, Jack B. PoHLenz anv Ros- 
ext C. Sr. Jonn, Chem. Eng. Progress, 45 
(1949), pp. 241-52 

The purpose of the work was to test 
the basic equations for the simultaneous 
transfer of heat and mass between air 
and liquid water. True gas-film coeffi- 
cients for l-inch carbon Raschig rings 
were determined from adiabatic isother- 
mal water runs and were correlated by 
an equation that is given. End effects 
were taken into account. The superficial 
gas velocity ranged from 350 to 1000 
pounds of dry air per hour per square 
foot of section, the super 
ficial water velocity ranged from 600 to 
2000 pounds of (hr.) (sq. ft.) of 
gross Section, water temperature 
ranged from 95 to 135° F., and gas-film 
temperature ranged from 115 to 205° F 
Heat was applied to the outer surface 
of the insulation on the tower, so that 
operation was substantially adiabatic, 
and the heat balances checked within 
1 percent 

he mass-transfer coefficients for the 
gas phase were less precise than those 
for heat transfer, and were lower than 
predicted. The apparent resistance of 
the liquid film to enthalpy transfer was 
27 to 46 percent of the total resistance of 
both gas and liquid films. It was concluded 
that the use of an over-all coefficient of 
enthalpy transfer should be done with 
caution and that the methods presented 
in this paper show a more logical means 
of designing and evaluating the perfor- 
mance of cooling towers 


entire cross 
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cross 


Dewaxing of Mineral Oil by Liquid- 
Liquid Extraction. T. G. Hunter anv T 
F. Brown mr. Inst. of Petroleum, 35 
1949) 7 

rhe authors di 
replacing the present 
methods of 
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f the wax 
solution tempera- 
solvent. Experi 
pure components 


ture above the melting point 
but below the critical 
ture of the wax and 
ments were made wit! 
using aniline as the solvent, and these 
ndicated that the best separations are 
obtained from naphthenic and paraffini 

but that the number of theoretica 
stages required is high. A triangular dia 
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Pore-Size Distribution in Porous Ma- 
terials. Application of High Pressure 
Mercury Porosimeter to Cracking Cata- 
lysts. L. C. Drake, Ind. Eng. Chem, 41 

1949) pl 

for 
termin o1 1 ropore-size 
tion, 85.000 to 200 pore 
been further ! 1 te 


has | 
meter 200 


pore dia 
itilizes t 
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i ‘ 
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by 


Correlation of Operating Variables in 
Catalytic Polymerization. |acx H. Srer 
FEN I ZIMMERMAN AND M 


, roar 45 


polymerization of propylene and butyl 
ene streams in tubular-type catalytic 
polymerization units using copper pyro 
phosphate catalyst. Conversion of the 
ylefins in the total feed to the reactors 
with: 1) increase in catalyst 
activity; 2) increase in reactor tempera- 
ture; 3) decrease in olefin space velocity; 
4) decrease in total space velocity; and 
5) decrease in olefin composition ratio 
No relationship was found between the 
operating variables and the octane rating 
lymer product. However, as 
perature increases inc rease 
in th e ASTM 50 percent and 90 percent 
listillation points of the polymer occurs 


increases 


ff the pm 


actor ten 


hart is presented for predicting the 
rt pe yn of the olefins 
total feed for a wide range of op 
ig ynditions. The average devi 
of the predicte nversions from 
onversions is + 2.5 weight per 
Twelve other plant tests were used 
k the correlation and are shown 
ave an average deviation of + 2.9 
weight percent. A flow chart of a typical 
catalytic polymerization unit is given 
and the data are presented in consider- 
ible detail ir ar and graphical form 
\ biblography f references is 
T lu led 


Power Savings in Process Refrigera- 
tion. Frevertck Carr, Ind Eng Chem, 41 
1949) 76-80 


recent mnversi 


tabul 


seven 


Refrigeration systems are required t 
ties that can be divided into 
The first type of duty 
transference of heat from 
temperature to a constant 
igh temperature, as in cold storage ap 
The second type of —e such 
curs in « a liquid of definite 
specific heat, removal of the 
heat at varying temperatures, and 
also be required to deliver the heat at 
varying temperatures. This tvpe 
frequently occurs in the process indus 
Analvsis of tl e of dif 
refric suggest the 
ration of the vapor compres 
which is normally used ir 
duty. This variatior 
cycle is 


perfor 1, 
two main classes 
siste in the 


onstant low 


rcation 
is oO oling 
requires 
may 


second 


tries e pertorman¢ 


ferer eration cycles 
use of a va 
sion cycle 
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f the spor 


compression con 
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ere ur 
Chlorination of Hydrocarbons. Chlori- 
nation of Ethane. | I H. B 
W._ FE. Burr ann C 


41 (1949) 
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M. Nener, Ind 
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an inves 
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relatively 
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reducing the 

a minimum 

nts, employ 
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ved A bibliography 
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Chlorination and Chlorinolysis of Pro- 
pane Tr. McBer ano L. W. Devaney 
, , 41 1949) pp 803-6 


propanes were then chlorinolyzed at 
atmospheric pressure to produce tetra- 
chloroethylene, carbon tetrachloride 
and hexachloroethane. Polychloropro 
panes having a specific gravity above 
about 1.7, produced by the continuous 
chlorination process, were found to be 
suitable charge stocks for chlorinolysis 
Temperatures between 460° and 480° C 
were found to be most satisfactory for 
production of tetrachloroethylene and 
carbon tetrachloride 


Production of Hexachlorocyclopenta- 
diene. FE. T. McBee anp ( BARANA 
uckas, Ind. Eng. Chem., 41 (1949), pp 
806-9 


The present investigation was an ex 
tension of previously reported chlorina 
tion techniques to include the polychloro- 
pentanes and polychlorohexanes. High 
temperature chlorinations of polychloro 
cyclopentanes, polychloroisopentanes and 
polychloro-n-pentanes at atmospheric 
pressure gave hexachlorocyclopentadiene 
as a product in high yields, such as 75 
percent. Polychloroneopentanes gav« 
chlorinolysis products rather than hexa 
chlorocyclopentadiene. Polychloro-n-hex 
anes, polychloroisohexanes and polychlo- 
ro-2-methylpentanes were also converted 
to hexachlorocyclopentadiene by the same 
process. Polychloropentanes having a 
specific gravity of 1.63 to 1.70 were the 
most suitable charging stock for the pro- 
duction of hexachlorocyclopentadiene 
when using a chlorination temperature 
of 470° C. The most favorable mole 
ratio of chlorine to polychloropentanes 
having a specific gravity of 1.64 was 
5.71 to 1. data are presented in con- 
siderable detail in tabular form and a 
bibliography of four references is in 
cluded 
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Thermodynamic Properties of Thio- 
phene. Guy Wappincron, J. W. Know: 
ron, D. W D. Otver, S. S. Topp 
W. N. Huspparp, J. C. Smitrn ann HucH 
M. HuFFMAN ur Im. Chem., Soc. 71 


797-808 


1949) pp QF 


SCOTT, ty 


Ihe heat capacity of thiophene was 
measured over the temperature range 
11-340° K. and the transition points were 
determined. The heat of transition was 
found to be 152.4 cal./mole, heat of 
fusion 1215.5 cal./mole and the trip 
point 234.95° K. Vapor pressure was 
measured over the temperature range 0 
to 120, and an equation was developed 
to fit the vapor-pressure data. The nor 
mal boiling point is 84.16°. Heat of va- 
porization was measured at three tem- 
peratures, 45.26, 63.08 and 84.16°. It was 
found to have the values 8032, 7808 and 
7522 cal./mole, respectively, three 
temperatures. The heat capaci 

phene vapor measured 

ferent temperatures in the 

472° K. An equation is giver 

sent the data. Entropies of 

and of the ideal gas are giver 

of combustion was determine: 


was 


ca mole The heats 
liquid thiophene and ¢ > 2 
Estimation of ys mg gy Coeffi- 
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OIC Valves make flow control 
a smooth, easy operation. Every 
husky moving part of an OIC 
Valve is accurately machined for 
clockwork precision. There's no 
“chatter’’— friction is cut to a, 
minimum! 


There's no chance for excessive 
friction or pressure-reducing tur- 
bulence in an OIC Valve's stream- 
lined, straight-through channel. 
The sturdy I-beam wedge raises 


entirely clear of the flow. In Sinclair Refining Company's East 


Chicago Refinery, engineered and con- 
Other smooth-operating features: { structed for Sinclair by C. F. Braun & 
A rugged T-head-and-slot connec- Company, OIC Valves help control ex- 
tion between the wedge and stem acting processes that are responsible for 
allows easy adjustment of wedge one of America’s best known petroleum 
to seats, without danger of binding products. 

or galling. Packing gland and 

gland flange have matching spher- 

ical bearing surfaces, distributing 

pressure evenly to the packing, pre- 

venting uneven operation of the 





stem. 


All these features and many more 
show why, for all flow require- 
ments, OIC Valves are “smooth 


operators’! 


WRITE for Chart That Simplifies Your 
Valve Replacement Problems! 


Changing valves is 
easy. Simply use 
OC's handy Cross 
Reference Chart! 
Check the number 
of the valve you 
wish to replace, 
look in the OIC 
Cross Reference 
Chart, and you'll 
find the correct 
OIC Valve for the 
job. For your free 
copy, write to The 
Oo Injector 
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Tomorrows Bubble Tray 


Is Available Today ! 
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14-4" diam. two-pass bubble tray (with center downcomer) to fit a 
14'-6” diam. tower. All material 12% chrome stainless steel with 16 
gauge caps and risers (not shown), and 14-gauge deck plates with 12 
gauge minor supports and fabricated structural major bears. 


Specializing in designing and fabricating modern bubble trays and bubble caps of lightweight 
alloys. for easy-tohandle installations, Glitsch is today recognized for sound, though revo- 
lutionary, design among refinery engineers in all parts of the country. 


Using the most logical alloys for overcoming specific corrosion problems, Glitsch fabricates 
bubble trays designed according to the well known “Truss-Type” construction. Designs of 
trays and caps can be made to fit practically every known process “layout”. Glitsch “Truss- 
Type” trays are properly designed for rigidity and strength and provide all important thermal 
expansion joints. 


Process engineers are now able to design more efficient trays because of the greater effective 
tray area that is made available by the use of light gauge materials in the Glitsch “Truss- 
Type” trays. Greater vapor uptake areas, downcomer areas and lower pressure drop between 
trays is made possible, and greater cap slot areas and ‘variable height’ over-flow weirs 
are practical. For the best in bubble trays and bubble caps, look to Glitsch! 


PATENT NO. RE 22946; NO. 2,341,091; NO. 2,309,309 
2,420,075; NO. 2,422,300; NO. 2,461,729 AND OTHER PATENT 
PENDING 


Fritz W. Glitsch & Sons Box 6227 Dallas 2. Texas 





New Yor«K OFFice: Fritz W. GLITSCH & SONS. Inc., 11 West 42ND ST 
HOUSTON OFFice: K. E. LUGER Co.. 3618 WASHINGTON Ave 
Tusa Orrice: W. C. Mrers & Co.. 10 East 4TH STREET BLOG 
CHICAGO OFFICE: FrRITz W. GLITSCH & SONS INc., 134 SouTH LASALLE ST 
PITTSBURGH OFFICE: D. D. Foster Co.. PEOPLES Gas Co. BLOG 
Los ANGELES OFFice: S. G. HIGGINBOTHAM & Co.. 403 West 8TH ST 


“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWER INTERNALS 
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UALITY in world famous 

W-S Forged Steel Fittings 
starts with proper selection of basic metals. Long before problems of 
forging, machining and testing arise, W-S technicians concern them- 
selves with end uses in the determination of proper steel analysis for 
the various jobs Fittings must perform. 

For example, working closely with Refinery engineers, W-S techni- 
cians helped establish standards for the physical properties of various 
fittings alloys . . . were first to use fitting materials of closely controlled 
uniformity (low sulphur-low phosphor) for the special demands of 
refinery services. 

And, W-S has kept pace with changing methods in other processing 
industries too, meeting each new challenge with stronger, tougher alloys, 
producing forged fittings always correct — metallurgically. 

They meet the broad, diversified needs of all industry and are 
available in both screw and socket weld types. Forged and precision 
machined of stainless, carbon and alloy steel.... Investigate. 


WATSON -STULLMANW 
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diffusion coefficients was developed on 
the basis of relationships suggested by 
the Eyring theory of absolute reaction 
rates and the Stokes-Einstein equation 
Correlation has been made through the 
group I r/D.. Within the limits of 
available data F is essentially indepen 
dent of temperature for a giver 
solvent system. For diffusion of various 
solutes in a given solvent, F is a func- 
tion of the molal volume of the solute 
Curves for F vs. solute molal volume 
have been developed for diffusion in 
water, methyl alcohol and benzenc 
General relations are suggested for esti 
mating F in other solvents The effect 
~ concentration on the diffusion co 
efficient is considered briefly. Observed 
data for disffusion of various substances 
in water, methyl alcohol, benzene and 
14 other solvents, including a t 

178 experiments, have been repr 

by the method with an average deviation 
of ten percent between calculated and 


solute 


observed values 


Latent Heat of Vaporization. Ju Cuin 
Cuu, Myron Dmnyrryszyn, Josern JL 
Moper AND Ricnarp L. Overpeck, /ndi 
Eng. Chem. 41 (1949), pp. 131-5 

From Kistyakovskii’s empirical equas 
tion for the heat of vaporization at the 
normal boiling point, a series of equas 
tions expressing the heat of vaporiza¢ 
tion for various classes of compound¢ 
in terms of the normal boiling point 
and parachor was derived. For the paraf¢ 
fin hydrocarbons, the equation was des 
veloped further to correlate the heat of 
vaporization with the structural formula 
of the hydrocarbons. Based on this de< 
rived equation, a nomograph was de- 
veloped, from which the latent heat of 
vaporization can be readily predicted 
from the number of carbon atoms, the 
polarity number and the path number, 
all of which can be determined from 
the structural formula of the compound, 
Seventy-three paraffins were included 
in the study. The maximum error was 
of the order of *5 percent, with an 
average error of +2 percent. A second 
nomograph, based on the same equation, 
but empirically corrected for the devia- 
tion from the literature values is also 
presented with the average deviation 
within experimental error. A_ bibliog- 
raphy of 19 references is given 


The Solubility of Fluorocarbons. Ron 
ert L. Scort, /our Im. Chem. Soc. 70 
(1948), pp. 4090-3 

The intensive study of fluorine and 
fluorine compounds in the last few years 
has led to the synthesis of a large num 
ber of compounds in which hydrogen 
atoms are partially or completely re 
placed by fluorine atoms. The complet« 
ly substituted hydrocarbons, commonly 
called “fluorocarbons” show lower solu 
bility and poorer solvent power than 
that normally associated with non-polar 
organic liquids The purpose of the 
work described was to determine 
whether the fluorocarbons can be fitted 
into the framework of the existing “in 
ternal pressure” theory of the solubility 
tf non-electrolytes, or whether they are 

fact anomalous. Solubility parameters 


alculated for fluorocarbons, and 


be lower than any othe 


liquid at room temperature 











A NEW CONCEPT 
IN PLANT 
CONSTRUCTION... 





ft is a service by 





Wigton-Abbott Corporation that broadens 
the definition of plant construction to include creation of 
the process, designing and installation of equipment 
ande‘‘delivers'’ the complete plant, ready for operation 
To perform and to ‘coordinate these complex functions 
Wigton-Abbott Corporation employs the experience and 
skill of engineers and architects—including specialists in, all 
branches of chemical, mechanical, electrical, civil and 
industrial engineering. The Construction Department is staffed 
and equipped to erect any type of industrial plant 
A Wigton-Abbott Corporation representative 
will be glad to consult with you on any 


phase of plant design and construction 


er 


Reading time, only 10 minutes—but 
it will save you many hours by answering 
basic questions 


Wigton-Abbott Corporation 
DESIGNERS... ENGINEERS... CONTRACTORS... .PLAINFIELD, NEW JERSEY 


Petroleum Réfiner 











=== BUELL GOES TO THE TOP’ 


From the Hildebrand solubility theory 
it was deduced that the aliphatic fluoro- 

carbons are completely miscible with . 
aliphatic ethers, but show only limited 

solubility in benzene, acetone, etc. Ex- in cata st recover 
perimental data confirm these predic- 

tions, leading to the conclusion that the 

solubilities of the fluorocarbons are not 

at all anomalous but are only the therm- 

odynamic consequences of their low sol 

ubility parameters 


The Solubility of Naphthalene in Su- 
percritical Ethylene. G. A. M. Dirren 
AND F. E. C. Scuerrer, Jour. Am. Chen 
s 70 (1948), pp. 4085-9 


An apparatus was devised for the 
preparation and precise measurement of 
saturation neentrations of — slightly 
volatile lids in fluids at temperatures 
above their critical points rhe appara- 
tus was used to determine the satura 
I entration f naphthalet n etl 
A a 


al us 


if ty ete Phe mportat cnaracter 
istic features of the phase-rule diagrams 
for the system ethylene naphthalene in 
the vicinity of the critical point for 
are described and discussed 





Products: Properties, 
Utilization and Analysis 





Calculating Pressure - Flow Relations 
for Lubricating Grease. |. W. WILson 
anp Geroutp H. Sartru, Ind. Eng. Chem 
41 (1949), pp. 770-6 

Che authors develop an empirical equa- 
tion that permits more accurate calcu- 
lation of the pressure-flow relations for 
non-Newtonian systems than has been 
previously possible. The equation takes 
into account thixotropic change in the 
flowing material. The results of numer- 
ous experiments with lubricating greases 
are given that satisfy the equation within 
the range f experimental error. The 
effect of pressure upon the apparent vis- 
cosity of lubricating oil grease up to ap- 
proximately 1000 pounds per square inch 
is indicated. The data are presented in 
considerable detail in tabular and gra- 
phical form and a bibliography of 12 ref- 
erences is included 

Pycnometers for Oils. M. R. Lipkin, | . , 
I W. Muus, C. C. Martin AND W. T. | n fluid or thermofor catalytic 
Harvey, Analytical Chem., 21 (1949), pp 
504-7 cracking Buell recovery systems have demon- 

[wo pycnometers are described that 
are satisfactory for the determination of 
density of small samples of viscous oils 
with an accuracy of 0.0002 grams per 


ml. and which are essentially free from 


drainage error. The cup type is particu- | mation is available on the latest multi-stage 


strated continuous high-efficiency perform- 


ance in all the major refineries. Design infor- 


larly suitable for density measurement 

at a series of temperatures. The side-arm | collectors. Buell Engineering Company, 70 
type, which fills automatically by siphon- 

ing, is advantageous for waxy and ex- | Pine Street, Suite 5070, New York 5, N. Y. 


tremely viscous stocks. Sketches of the 


Engineered Efficiency in 


two pycnometers are given with com- | 

plete dimensions. Calibration of the in- | DUST { OLLECTION 
° ' 

strument is described. Typical data are | 


presenter abul: oO ° | 
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SPE SRI I ee 
3” a le ee s ee is 


WHY IT’S 


wom WARREN ~ 


EXPERIENCE 
FACILITIES 
PRODUCTION 
STORAGE 
TRANSPORTATION 
RESEARCH 


Warren operates a fleet of approximately 2600 
Natural Gasoline and LP Gas tank cars and 9 
terminals for Natural Gasoline and LP Gas with a 
total storage capacity of some 89,400,000 gallons 





WARREN PETROLEUM CORPORATION 


Export Terminals: Corpus Christi, Port Arthur, Baytown 


Texas City, and Norsworthy, Houston, Texas 


Producers, Manufacturers, 
Exporters and Marketers 


TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products —© 








Digest of Recent U. S. PATENTS 
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REFINING 





U.S.P. 2,464,311. Recovery of Aromatic 
Hydrocarbons. C. R. Wagner to Phil 
lips Petroleum ( ompany 
The details of a pre 

separation ar d recovery of ar 
hydrocarbons from a liquid hydre« 
ntaining paraffinic 


cess are claimed 


mixture also « 
hydrocarbons 


lsorbent 


Silica gel is 
and liquid 
chent 


as an AC 


paraffins as the des 


U.S.P. 2,464,769. Separating Alkyl Ben- 
zenes from Admixture with Paraffins 
and Naphthenes. ©. M. Reiff and A 
M. Moore to Socony- Vacuum Oil 

Company, In« 

An aromatic p 
onally distilled t 

boiling between 160.5-17: 


tion is chlorit a temper 


This frac 
ature ot 
15-35° C. in yr ice of a catalyst 
to introduce 1 atom into each ben 
nucleus esulting product is 
nally distilled to 
tion with a boiling point 


SS mn 


ene 


fracti obtain a fra 
of 62-76° C. at 


pressure 
} 


U.S.P. 2,464,931. Purification of Naph- 
thenic Hydrocarbons. A. F.. Hirschler 
Oil Company 
hene hydrocarbon 
less than « rcent 
carb 
a body 


rh the 


selectively 
p to obtain a fil 
r 


me rifled naphthene 


U.S.P. 2,465,047. Azeotropic Distillation 
of C, Acetylenes from Butene-2. J. \\ 
I 1 Z. Lang, Jr. to Phillips 
mpany 
ntaminated with C, ; 
is fractionally 
of isobutane 
he C, acetylenes witl 
! } 1 


lane 1s ren verhneat 


U.S.P. 2,465,209. 


St 


Motor Fuels. P 


Deve 


1 
ert lard O 


4 
mpany 


according 


rage 


U.S.P. 2,465,715. Isolation of Styrene by 
Azeotropic Distillation with Morpho- 
lines. K. H. Engel to Allied Chemical 
& Dye Corporation 


June, 1949 1 Gulf Publishing ( 


\ mixture of an oil « 
and at least one like 


mtaming styrene 
boiling non-styrene 
aromatic component with morpholine 

N-methyl or N-ethyl morpholine as an 
azeotropic age is fractionally distilled 
A substantial portion of the non-styrene 
removed and an oil 
Styrene con 


matic ¢ 
f substantially 
yl ] 


luced 


reased 


U.S.P. 2,465,716. Isolation of Styrene by 
Azeotropic Distillation with Dimethyl- 
amino Ethanol. K. H. Engel to Allied 
Chemical & Dye ( orporation 
rhe process according to this 

liffers from that of U.S.P. 2,465,715 only 

n that dimethylamino ethanol is here 

employed as the azeotrope former 


U.S.P. 2,465,717. Isolation of Styrene by 
Azeotropic Distillation with Ethylene 
Chlorohydrin. K. H. Engel to Allied 
Chemical & Dye Corporation 
Ethylene 


, 
ployed as the aze 


patent 
patent 


chlorohydrin is here em 
trope tormer in a 
process otherwise corresponding to that 
ft U.S.P. 2,465,715 


U.S.P. 2,465,718. Isolation of Styrene by 
Azeotropic Distillation with Ethylene 
Diamine. K. H. Engel to Allied Chem 
cal & Dye Corporation 














In the present case ethyler 
is employed as the 


the process according to U.S.P. 2,465,715 


azeotrope 


U.S.P. 2,465,950. Liquid Transference of 
Dicyclopentadiene. A. J. Wiss to Phil 
lips Petroleum Company 
A crude mixture of dicyclopentadienc 

and heavier impurities is fractionally dis 
tilled. A mixture of di- and mono-cyclo- 
pentadiene is distilled overhead and con 
The dicyclopentadiene of the 
overhead is partially depolymerized 
whereupon the overhead portion is re 
reflux to the fractionation to 
cyclopentadiene concentra 
tion in the overhead at about 2-10 per 
cent by weight. Remaining condensed 
overhead is withdrawn as liquid dicyclo 
pentadiene 


U.S.P. 2,466,593. Multiple Stage Shale 
Eduction Process. P. H. Jones to 
Union Oil Company of California. 
rhe details of a multistage method 

are claimed for the recovery of shale 

oil from crushed oil shale. The method 
makes it possible to recover oil and hy 
drocarbon vapors at relatively low tem 
peratures by means of the sensible heat 
of hot flue gas and hot lean shale gas 
njunction with superheated steam 


densed 


turned as 
maintain the 


im e 





CATALYST PREPARATION, ACTIVATION, AND REGENERATION 





U.S.P. 2,464,329. Process of Forming 
Low pH Hydrogel Beads. M. M 
Marisic and A. C. Schmitt to Socony 
Vacuum Oil Company, Inc 
he details of a pre 
tT ! rT W ra lable 


claime: 


contain 
streams Of two re 
h are metered in 

form the sol at 


ratior 
a ” 


cess are 1 


hydrosol 


greater 


U.S.P. 2,464,682. Recovery of Aluminum 
Halide from Aluminum Halide-Hydro- 
carbon Complex. H. J. Hepp to 
Phillips Petroleum Company 
At least a portion of a liquid 

carbon comy le xX, 

nversion 


um halide-hydre 
from a hydrocarbon « 
alkylation) destructively 
listilled at a temperature above 400° I 
libera : im halide. Incoming 

I rganic sul 


lrawn 


(e.g zone, 1S 


ydrocarbon feed containing « 


fur compounds and/or unsaturated | 

lrocarbons as impurities detrimental t 
rsion process is passed in gas¢ 
the complex during its 
impurities 


the conve 
us form througl 
destructive distillation. The 


mpany Publication 


are thus removed from the hydrocarbon 
feed, and the liberated aluminum halide 
is passed in admixture with the purified 
hydrocarbon feed to the conversion zone 


U.S.P. 2,465,279. Ferro- Ferric Oxide- 
Alkali Metal Trioxalato Ferriate Cata- 
lyst and Process of Preparation. J. ( 
Schiller to Standard Oil Development 
Company 
\ Fischer-Tropsch synthesis catalyst 

is prepared from a mixture of 80-99.8 

percent ferro-ferric oxide and 20-0.2 per- 

cent of an alkali metal trioxalato ferriate 

Che mixture is heated at about 1000° F 

in the presence of a free oxygen contain 

ing atmosphere for about 4 hours. Sub 
sequently the mixture is contacted 

1 reducing atmosphere at about 700° I 

for 24 hours. During synthesis, heavier 

hydrocarbons are obtained by use of this 
catalyst for 


with 


a long on-stream period 


U.S.P. 2,465,280. Alpha Iron Oxide- 
Alkali Metal Trioxalato Ferriate Cata- 
lyst and Process of Preparation. |. ( 
Schiller to Standard Oil Development 
Company 








Patents 








J.S.P. 2,465,281. Gamma-Iron Oxide- 
Alkali Metal Trioxalato Ferriate Cata- 
lyst and Process of Preparation. |. ( 


U.S.P 
Ferriate Catalyst and 
Preparation. |. S. S 


2,465,282. Alkali Metal-Trioxalato 
Method for its 
Iloe ¢ ; 1 


U.S.P. 2,465,313. Alpha Iron Oxide- 
Alkali Metal Pyroantimoniate ve 
and Process of ae M 


U.S.P. 2,465,314. Gamma Iron Oxide 
Alkali Metal Pyroantimoniate Cata 
lyst and Process of f Preparation M.A 


Ov) 
i 





is U.S.P 
2,465,280 


2,465,313 


U.S.P. 2,465,315. Ferro-Ferric Oxide- 
Alkali Metal Pyroantimoniate Catalyst 
and Process of a M. A 
M to Standard Oil Develoy 


se ul I 

( pany 

tl sT ate nt < rre sp 1 Is 
I 

2,465,279 in the same 


? 465,313 corresponds 


U.S.P 
as U.S.P 


S.P. 2,465,280 


U.S.P. 2,466,046-9. Preparation of Clay 
Catalysts. H. A. Shabaker, G. A. Mills 
nd R C1 to Houdry Process 


unds te 
at least 


ire suft 


he leaching 
| by acids 
SP ? 466 048 
“HLS 
? 466,049, cl 


r S¢ 


U.S.P. 2,466,052 Preparation of Clay 
Catalysts. H A. Shabaker, G. A. Mills 
R lenison to H Iry Pr 





CRACKING AND REFORMING 





U.S.P. 2,464,257. Pyrolytic Conversion of 
“ge arbons. H. L.. P and K 


2.466.005 


Cracking with a Con 
Mass a, < J S 


U.S.P. 2,466,050 
bon Conversion 
Montmorillonite 


Process of H ydrocar 
with a Pretreated 


Clay Catalyst. H 
ae ak . 


lay catalyst 
? 466,047 
cracking 


U.S.P. 2,466,051. Process of Hydrocar- 
bon Conversion with a Pretreated Ka- 
olin Clay Catalyst. H. A. Shabaker, 
‘ , NO nd R * Denison t 


Houd Py 


? 466,050 
1 


treate 


U.S.P. 2,466,334. Method of Producing 
=yatnotic Fuel W. E. Ske 





ALKYLATION 





U.S.P. 2,464,291. Stabilization of Organic 
Compounds. J ‘ to Uni 


i 


\ 


an aliphati msaturated ketone is em 
ployed an inhibi for stabilization 
agains of cracked gasoline 
U.S.P. 2,465,049. Alkylation of Hydro- 
carbons. I. L. Wolk to Phillips Pe- 
troleum Cor 
In the alkylati hydrocarbons in 
! I I ntrated H.SO, the 
catalyst 
ned value by con 
t sufficient SO), to 


S main- 


\ introduced with 
rm HeSO,. Details for 
ict of the SO 
‘ 


ire given 


U.S.P. 
lated 
<} 


2,465,610. Production of ‘27 
Aromatic Compounds. H 
Olmsted to Shell I . - 


npany 


as benzene, 
therewith in 
greater solubility 
An absorption prod- 
1 which contains a 
nd 
The 
sepa 
herefrom 
lefin and 
catalytically 





ISOMERIZATION 





U.S.P. 2,464,201. Isomerization of Hy- 
drocarbons and Improved Catalysts 
Therefor. |. W Latchum, Jr. to 
Phillips Petroleum Company 
Vapors of a saturated hydrocarbon 

yutar ntair a vaporized 
halide, as ob 

oO of saturated 

I tal halides, are 

id acid salt of a 
4 replaceable hy- 
N.HSO,, under 


ma- 
a cata 


sat 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,464,205 Catalysis of hn, semen 
bons. | R Bate H cess 


U.S.P. 2,464,266. Jax Conversion « of 
Hydrocarbons. | 
Re 1 





Solving New Corrosion Problems 


Operating Tests: Show Superiority of Copper and Its Alloys 


Intensive research in the chemical and petro-chemical fields 
continues to bring forth new and important products w hich 
call for improvements in existing plants plus a tremendous 
expansion program. 

In the chemical field, plans for the next five years call for 
capital expenditures between four and five billion dollars. The 
petroleum industry also plans to spend approximately three 
billion dollars in the same period. 


Pilot Plant Testing Recommended. Since new products and new 
methods bring new problems in corrosion, much can be done 
to gauge the performance of materials before specifying them 
for new installations. Trying out various metals in the pilot 
plant stage rather than in the laboratory is advisable in order 
to duplicate as nearly as possible actual operating conditions. 
his is necessary because the introduction of traces of other 
materials into a relatively pure chemical as used in laboratory 
tests can often lead to marked changes in corrosion behavior. 

Bridgeport Laboratory will be glad to cooperate along these 
lines by submitting sample lots of single-walled tubing, duplex 
tubing or test coupons for observation since much experimen- 
tal work of an exploratory nature must be undertaken on 
products and combinations of chemicals whose behavior is 


not known 


Advantages of Copper and Its Alloys. Since the objective of 
chemical engineers is to operate their plants on a continuous 
basis, materials both of a reliable nature and moderately 
priced must be used to make this practical. Low maintenance, 
minimum of shutdowns, and prevention of contamination are 
obtained under most operating conditions from copper-base 
alloys which have the following characteristics: 


1. Good corrosion resistance. 


Mechanical strength to withstand the necessary working 


pressures 


3. High heat transfer properties, maintained for long peri- 


ods without loss of efficiency. 


The corrosion resistance of copper and copper-base alloys in 
fresh water, sea water, numerous liquids and gases, and at- 
mospheres accounts for their wide use in such media. Not 
only are they moderate in cost but their ease of fabrication 
makes them well suited for applications requiring cold or hot 


CONDENSER AND HEAT 
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working in the performance of fabricating operations, such as 
bending, forming, spinning, cupping, stamping and deep draw- 
ing. From a heat conductivity standpoint, copper has the 
highest value among commercial metals. For these reasons 
copper and its alloys are the first choice for use in the con- 
struction of heat exchangers, condensers, water heaters, radia- 
tors, air conditioning and refrigerating equipment, kettles, etc. 


Mechanical Properties Retained at Low Temperatures. The addi- 
tion of alloying elements, such as zinc, nickel, tin, aluminum, 
and silicon, increase the strength and hardness of copper. The 
effect on corrosion resistance varies with the environment. 


Fabricating Lubricating Oi! Coolers — Courtesy Condenser 
Service and Engineering Co., Inc., Hoboken, N., J. 


Copper and its alloys, however, lose a substantial portion of 
their mechanical properties values at temperatures above 
600° F, which limits their use to operations in the higher tem» 
perature field. On the other hand, copper-base alloys retaim 
most of their excellent physical properties at sub-atmospheri¢ 
temperatures, which cause many ferrous alloys to become 
brittle. This is of particular importance in selecting materials 
for handling, at low temperatures, gases such as oxygen, nitro- 
gen, hydrogen, carbon dioxide, air, etc., in liquid form. Cop- 
per and its alloys are performing well in such low temperature 
work as dewaxing, and handling and storing of refrigerants, 

We would like the opportunity of working with engineers 
of chemical and petro-chemical plants on their maintenance 
and corrosion problems. Contact the nearest Bridgeport sales 
office. Write for Condenser Tube Manual and Duplex Tubing 
Technical Bulletin No. 746. 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN . Established 1865 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana 
In Canada—Noranda Copper and Brass Limited, Montreal 
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of different 


U.S.P. 2,465,020. Process for Treating 
Materials with a Volatile Treating 
Agent. H. H. J Phillips Pet 


( any 


i 


U.S.P. 2,465,122. Resinous Copolymers 
of Styrene and 2,5,2’,5’-Tetrachloro- 
4,4’-Diviny]-Biphenyl. | lt 
’ ( , stion f 


Rosentha 
2a . 


\ 
\ 


U.S.P. 2,465,255 
sion Process. | 
\ Wt oo ( 


Hydrocarbon Conver- 
\\ \f re ¢ | 
\\ ‘ | 


\ \ 


>. 2,465,363. Production of 
lastomers. \VW. F. Fa ‘ 
i H ! | 


U.S 
E 


polymerized aqueous emul 
sion in a tublar reaction 

perature of 100-175° ¢ 
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the 
prevented 
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obtained 
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walls of 


SI 
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\ rubbery products 
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U.S.P. 2,465,888. Butadiene Emulsion 
Polymerization in the Presence of 
Levopimaric Acid-Maleic Anhydride 
Addition Product Esters. R. V. Law 
rence to the U. S. Secretary ri 

& butadies 1,3 hyde 


tTherize 


carbon ts 
' 
emulsi 
aving 
rene) in 


AiKyVi ester 


rmed 


U.S.P. 2,465,901. Butadiene Emulsion 
Polymerization in the Presence of 
Levopimaric Acid-Maleic Anhydride 
Addition Product. F. L. McKennon 
and R. \V I . 


Pel 


aw 


ar 


U.S.P. 2,466,212. Polymerization of Con- 
jugated Diolefins and Vinyl Com- 
pounds. J. 1). Danforth to Univer 


On) 


sal 





DESULFURIZATION 





U.S.P 


2,464,520. Process for Desulfuriz 
ing an Aromatic Hydrocarbon Con 
taining Thiophene. A | 


‘ 


S.P. 2,464,576. Process for the Re 
moval of Mercaptans from Petroleum 
Distillates with an Aqueous Alkaline 
Reagent Containing Lignin and the 
Regeneration of the Spent Alkaline 
Reagent H ind F. Veat 


U.S.P. 2,466,336 


U.S.P 
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2,465,964 
Petroleum 
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Treatment 
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They come back 
for more 
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Built-in capacity! 


Field adjustments cannot alter the rated ca- 
pacity of a CONSOLIDATED Safety Relief 
Valve. 

The single ring blow-down adjustment con- 
trols blow-down only. Blow-down adjustment 
is not dependent upon multiple rings and 
cannot affect lift and capacity by disturbing 
the area of the secondary annular orifice. These 
fixed secondary orifice dimensions cannot be 
accidentally altered during maintenance. 
CONSOLIDATED is a truly “capacity safe” 
safety valve. 

The outside bevel seat and floating guide 


construction eliminates leakage under dis- 





charge piping stresses, and assures maximum 

tightness under all conditions of operation. 
Simplicity of design with 25% fewer parts 

and maximum interchangeability, reduces 


For long life—low maintenance costs — 


maintenance and minimizes standardization ; . 
more and more refiners specify 
| 


na PACIFIC 


S& 
Precision pith 
wacoe*) SAFETY RELIEF VALVES PUMPS 
' Product of PACIFIC PUMPS INC. 

MANNING, MAXWELL & MOORE, INC. HUNTINGTON PARK, CALIF. 

rULSA, OKLAHOMA One of the Dresser Industries 
~ bce aes —e a - Pc sa | Export Office: Channin Bidg., 122 E. 42nd St., New York 
ther lifting pre Offices in All Principal Cities PR-3 


MANNIN 


sts, and lifting specialties. 
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WHICH ADVANTAGE 


is most important to you when specifying grating ? 


7 Rigid one-piece construction—easy 
to install? 


2 Maximum open area for light and 
, 
air? 


Easy to paint—all surfaces acces- 
sible? 


4 Non-slip Twisted Cross-Bar? 
Self-cleaning—no sharp corners to 
clog , 


Blaw-Knox Grating Has Them All! 
WRITE TODAY 
seupverahattvaten BLAW-KNOX DIVISION 
your OF BLAW-KNOX COMPANY 
2005 Farmers Bank Bldg., Pittsburgh 22, Pa. 


Offices in Principal Cities 


BLAW-KNOX 


ELECTROFORGED STEEL 


GRATING 
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HEAVY OILS AND WAXES 





U.S.P. 2,464,497. Mineral Oil Composi- 
tion. | 1. Gaiam t Socor 
Vacuum 
\ vis 


iTia 


i 


U.S.P. 2,464,759. Water-Repellent Coat- 
ing Composition and Method of Coat- 
ing. T. P. Camp to United States 


\ 


S 


U.S.P. 2,465,292. Chemical Process. \\ 
| | 1 PD \ un 


i t \\ to 


5-130 
mbine 0.1-15 
the polymer 

rower 
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U.S.P. 2,465,335. Insecticidal Spray Oil 
Containing Lecithin. M. J. Burkhard 
to Socony- Vacuum Oil Company, In« 
\ spray oil for use in verdant spray 

nite 1 


ng comprises an lerately refined | 


Petroleum Re finer ] 





- Pritchar 


COOLING 


Pritchard's potented SEALD- 

dg ‘ mean s we ace FLOW unitized self-ventilating 
et fa 2 a 7 fan drive, available on new 
& J towers or as replacement 
units on any make of tower. 


J EQUIPMENT DIVISION 
*For Longer Life 908 Grand Ave. Kansas City 6, Mo. 
c ng Towers nt 


and Trouble-Free Sneak Gnchongan 
Gas Equipment for 
Performance 


. pig tad nll ENGINEERS * CONSTRUCTORS * MANUFACTURERS 
ed eae UT He UR Caer ae ig) iure for the CHEMICAL, PETROLEUM, GAS & POWER industries 
write or phone Pritchard Equipment Division Offices in Principal Cities 


USED BY THE OIL INDUSTRY 
FOR MANY YEARS 


TIME TESTED—ENGINEERED TO 
MEET THE MOST RIGID TESTS 


Schott Brothers have been manufacturing wax press 
Filter Blankets for a great number of the nation’s 
refineries for many years. 

Our particular blankets have been accepted and 
approved in the refining trade. They are constructed 
to meet the most grueling conditions and rigid tests. 

We can also produce filter blankets per your par- 
ticular specifications. Large capacity will assure 
you of prompt delivery. 

Write us for further information. Prices and sam- 
ples on request. We will be very glad to assist on 
any filter problem you may have. 








SIDEVIEW 


THE SCHOTT BROS. CO., I 


WEST SALEM, OHIO, U. S. A. 
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Patents 





troleum oil of 50-150 seconds Saybolt 
viscosity at 100° F. having an unsulpho- 


natable residue not over 80 percent and 
0.05-1 percent by weight of lecithin 


U.S.P. 2,465,902. Stabilized Liquid Pe- 


troleum Hydrocarbon. J. G. McNab 
So IL, Ch— and D. T. Rogers to Standard Oil 
Development Company 
A mineral lubricating oil, or the like, 
contains for stabilization a small amount 
of a dissolved product obtained by re 
acting a phosphorus sulfide with a poly 
valent metal salt of a compound of the 
formula Ar(OH)(SO,H)(R) where Ar 
is an aromatic nucleus with not more 
than 12 C atoms and R is an alkyl group 
of sufficient length to impart oil solu 
bility to the reaction product 


U.S.P. 2,465,961. Grease. H. van Olphen 

to Shell Development Company 

A grease composition comprises a 
major amount of lubricating oil, an 
amount of metallic soap sufficient to gel 
the oil and form a grease structure, and 
1-10 percent of an oil soluble monomeric 
glycol with at least 6 C atoms, such as 
catene glycol 


Fig. 1640 

U.S.P. 2,466,408. Lubricating Composi- 
The Lunkenheimer “King-Clip™ Valve has one quality feature after tion. C. E. Funk, Jr. to American Cy 

another... from the coarse, heavy stuffing box threads and hex- anamid Company 
head gland which minimize stuffing box troubles...to the heavy 
body which resists wrenching and piping strains...and the heavy phoric acid is added to a dispersion in 
rust-proofing treatment, inside and out. Each feature adds longer mineral oil ot an oxide or hydroxide of 
life, lower maintenance and better service, wherever small and a1 or Zn. Th —. shall coniain 
U > percent of water he mixture ts 
modiem siaed gote volves are wed. heated to 20-90° C., whereupon the oil 
Note the ample, unobstructed drain channels and bronze thread insoluble reaction salts are removed. In 
bushing, features originated by Lunkenheimer, as was the “King- the use of the resulting composition for 
Clip” Valve itself. The Lunkenheimer “King-Clip” Valve is truly the lubricating internal combustion engines, 
king of all clip type valves... widely used for more than 50 years etc., the formation of sludge or varnish 

and, today, better than ever for longer, low-cost service. is inhibited 

gavemsmes wee U.S.P. 2,466,647. Lubricating Oil Com- 
position. R. Stern to Shell Develop 


THE LUNKENHEIMER CO. ment Company 
"QUALITY = . 


rhe emulsifiable oi] composition cor 


An oil-soluble diester of dithiophos- 


CINCINNATI 14, OHIO. U.S.A, 
@ vores prises a hydrocarbon oil, an organi 


oil-in-water emulsifier, and 0.1-5 percent 
f an organic polyalkyl tripolyphosphate 
nonosodium pentacapryl tri- 
Detergency and anti-wear 

’ 


sition Ss improved 





additive, whi 


eby 





HYDROGENATION, 
DEHYDROGENATION, 
ASK YOUR DISTRIBUTOR sammsuennietoenanan 
Consult your valve specialist, the U.S.P. 2,464,271. Coal Liquefaction by 
Hydrogenation, H. H. Storch and 
kn 2 t of tl 


tt e Secretary 





friendly near-by Lunkenheimer Dis- 
tributor. He has a stock of “King- 
Clip” Valves as well as other fine 


Manifold employing multiple Lunken- 
heimer “King-Clip” Gate Valves. Interior 
Note the compactness of the instal- rl} letail f a process for pr 
lation and the convenience of the Lunkenheimer products. Ask for Ae ge cca ty Epteay ot 

. . fuel oil directly from coal are 
bolted bonnets, each of which is Bulletin 561 which details the 21! utaceio o: tnletane of naedeonl 4 
readily accessible. “King-Clip" Gate ehet i f “King-Clio" apne pane a eneiatiaadll : 
Valves are furnished in 2! standard —e _ > itd rotate gicans wb sone etn : 
diane eft ten bedehccem thn sure and evelated temperature in_ the 
ype - ¥ presence of small amounts of a mixture 
all-iron or iron body-alloy trims and . i ond lid 
with inside or outside rising stems Of tis Sunde and wel 
f i i ds. : 
ee U.S.P. 2,464,480. Hydrocarbon Synthesis. 

A, | 


R. A. Beck, E. E. Sensel and 


a 


Valves. 











Petroleum Re finer 














A Shows above is the recently added 
LPG system that is “squeezing the last 
drop” from what was formerly fuel gos 
in this refinery. 


The BARECO refinery at Wichita, Kansas process- 
ing crude at the rate of 6,500 b/d had an excess of 


propane residue being burned as plant fuel. 


Installation of a new LPG processing unit, de- 
signed and constructed by Born Engineering Company, 
recovers better than 125 barrels of propane daily 
which not only “squeezes the last drop” but shows an 


excellent return on the investment. 


If you are thinking of modernizing your refinery 
or natural gasoline plant, a Born engineer can show 


you the efficient, economical way to do it. 











SOLID 
STEEL 
ROTOR 


STEAM TURBIN 


ailable in 
single stage 


nter suPp- 

inten frames 

ae available 
require 


Turbine shown above is 
one of 24 ordered to drive cen- 
trifugal pumps designed to deliver 
100 BHP at 3600 rpm with steam at 850* 
— 850 F. total temperature exhausting agoinst 
42* gauge back pressure 


° 
@ SIMPLE DESIGN FOR ACCESSIBILITY 


Inlet and exhaust connections are located in lower half of casing 
which is horizontally split to allow easy access to all internal parts. 
Rotating unit including bearings and governor head may be re- 


moved without disturbing alignment of the unit. 


@ RUGGED CONSTRUCTION FOR RELIABILITY 


Whiton rotors are made from a solid steel forging with semi- 
circular buckets milled in the rim to give strength where it is 
needed. End thrust is minimized because the path of the steam 


is always at right angles to the shaft. 


SAFETY DEVICES FOR TROUBLE-FREE OPERATION 


Standard equipment includes Constant Speed Governor with 
V-Ported Governor Valve 
Steel Plate Steam Strainer... 
rings per bearing supplemented by water cooling. . 

Type Casing Relief Valve 


as required 


Emergency Governor with 
Two oil 
Sentinel 


Independent Valve ... 


Additional accessories available 


THOUSANDS OF SATISFACTORY INSTALLATIONS SINCE 1911 


Write for complete information 


LS 
1856 WHITON MACHINE COMPANY 


NEW LONDON CONN U.S.A 
alse mokers of Fine Lathe Chucks * Gear Cutting Machines * 


a ae se a 
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Millendorf t rhe Texas Company 
In the synthesis of hydrocarbons from 
the presence ota cataylst 

containing ior amount of alkali 
metal to favor the production of norm- 
ally liquid hydrocarbons, this selectivity 
of the alyst is maintained during use 
by supplementing the alkali metal con 
tent and reasing the reaction tempera- 


ture as the selectivity tends to decline 


U.S.P. 2,464,501, Catalytic Synthesis of 
Hydrocarbons. J. H. Grahame to The 
Texas Company 
Synthesis gas of high temperature 1s 

! a hydrocarbon 
this atalyst 
yn mperature. The 
then contacted undet 
ns with a hydrocarbon 
resulting hydr 
ereot) are con 
rsion catalyst 
led synthesis 
pons are re 
lyt ct carbor 
1€ 


Synthesis 


! 
ar 


h 


U.S.P. 2,464,505. Method of Producing 
Gasoline. E. Hemminger to Stand 


1 Oh] 


cata- 


U.S.P. 2,464,532. yar ee | of 
sweater B. Sellers to Texa 
Developn mpan 
rhe pt 

tau exte l t t 

2,404,501 n th resent ase the 

synthesis ¢ continuously passe¢ 

heat tri fer 1 tionship witl 

particl 

Having 


result 


and « 
carbons, wl t! regenerat 
yhore can be employed tor furt her 
1 
1r 


arbon nversion 


U.S.P. 2,465,016. Process for Catalytic 
hig re meng F. | P 


1000-1300 


carb ns 
by volun 
is then 

mass 





Grinnell Company, Inc., Providence, R. 1. 


PLAYROOM for a 
HEAVYWEIGHT 


It’s a lively chunk of deadweight, this big boiler lead 
from a superheater outlet at the stop and check valve 
. .. in the new Southwark station of the Philadelphia 
Electric Company. It requires “playroom”. From its 
position when cold to its position at 900°F., this piping 
travels through all three planes — vertical, lateral and 
longitudinal. 

At every point of its travel, the weight of this 
piping is fully supported by Grinnell Constant-Support 
Hangers. Yet, because of their compact design, little 
extra “playroom” need be allowed in which to install 
the hangers. 

Write for the new Grinnell Pipe Hanger Catalog 
10-D, containing every pipe hanger, part and accessory, 
with full instructions for easy selection and correct 
specification. 


CONSTANT-SUPPORT 


GRINNELL 


HANGER 


the ONLY 

constant-support 

pipe hanger 
provides constant support to 
piping subject to vertical! move- 


ment —in all “hot” and “cold” 
positions. 


maintains full sofety factor in 
supporting high temperature, 
high pressure piping 
non-resonant and energy 
absorbing. 

mass-produced from standard 
precision parts. 

individually calibrated for 
each installation 
load-adjustment features incor- 
porated into design. 

three models meet entire 
range of load-travel specifica- 
tions. 


minimum headroom required. 


Branch warehouses: Atlanta * Buffalo* Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 


Long Beach * Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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N EW EQ U | p M E N T and For copies of manufacturers’ literature or more 


information on products described on these 


pages write to the address shown, using the 


Manufacturers Literature number shown for each item. 


Metal Filter Cloths (item 260) Plastic Sheets (item 263) 
Michigan Wire Cloth Company has Alsynite, translu 


cK tw 


Centrifugal Pumps (item 262) 


Mineral Insulation (Item 264) 


~ HH-] 











" Karbate pipe 
Connections. 








A “‘Karbate” flexible 
® coupling ready for assem- 
bly. Note rubber gasket cover- 
ing serrations on right hand 
pipe, 14” from end. Gasket ly- 
ing on table will be similarly 
applied over serrations on left 
hand pipe. 


Flexible coupling being 
» tightened in place. 


KEEP “KARBATE” PIPE ALWAYS IN STOCK! 


® Resists the action of acids, alkalies and other chemicals 
® Light weight with adequate strength 

® Resistant to mechanical shock 

® Immune to thermal shock 

® Easy to machine and install 

® Full range of sizes and fittings 


Write for Installation Manual M-8801-A. 
Address Dept. PR. 


The term “Karbate’ is a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation . - 
WCC} 3 “Karbate” pipe being joined to gas inlet of a “Kar- 
30 East 42nd Street, New York 17, N. Y. s bate” absorption tower by means of strong “Type V 

Division Sales Offices: Atlanta, Chicago, Dallas, fl ° : 

Raneus Chip, ew Yeu, Pibenttk Gun Pansies anged connection. Note flat place on bolt in foreground. 
This provides purchase for the second wrench to assure 
tightness in joint. 


Foreign Department: New York, U.S. A. 
THESE PRODUCTS SOLD IN CANADA BY CANADIAN NATIONAL CARBON CO., LTD., TORONTO 4, CANADA 
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years, we have been 


supplying tube supports to. 


many refineries .. . alloyed 
to meet each refinery’s cor- 
rosion and heat-resisting 
requirements . . . melted 
and cast by experienced 
high-alloy foundrymen. 


To serve you — if you, too, 
would prefer to have 
Duraloy cast tube supports 
—we offer the most mod- 
ern and best equipped 
exclusively high alloy 
foundry in the field. 


THE DURALU! COMPANY 


the 

Oil 
Industry 
Gets 

Its 
GOOD 
Tube 
Supports 
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dise carrier pin 


Lunkenheimer 
eferring to 


um K 


Mixer Valve (item 266) 


Alloy Steel Studs, Etc. (Item 267) 
\ } (at HH . 


i 


& 


Venturi Tubes (Item 268) 


ee 


Republic Flow Meters Company has 
fabricated Venturi tube assemblies for 
line sizes of 4% to 3 inches. Supplied with 
welding ends and stub end welding nip- 
ples for measurement connections, these 
are recommended where line fluid veloci 
ties are so high that excessive differential 
range is required with an orifice plate, 
where solids in suspension in the line 
fluid tend to deposit in the space imme- 
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alter an orifice, of 

plate itself 
rmation write Repub 
mpany, 2240 Diversey 
17, referring to Pr 


Os 


Ratchet Adapter (Item 269) 


I ete 
is 3O teet! i 
siantly.” 
klet A-50 write 
»400 NV 
‘ 1? 


High-Pressure Gauge (Item 270) 


in t ‘ ‘ is 
United Stat 


ion write United 
ion t American 
Inc., Sellersville, 
ROLEUM REFINER item 


Welding Fittings (Item 271) 
Taylor Forge & Pipe Works are pro 
lucing a new line welding fittings 
Ells for gas trans 
lesigned with 6-inch 
but spanning tw 
a double 12-inch 
ntaining two 

yece without inter 


Tanj-ells are made 


No More Slipping Accidents! 


AW SUPER- DIAMOND FLOOR PLATE 
A Better Footing for Product and Plant 


Put this floor plate in your plant—or on your product—and 
say goodbye to costly slipping accidents. Even when the 
surface is wet or oily, exclusive engineered design with 
Super-Diamonds at 45° angles gives grip-without-a-slip 
safety! Easy to match without waste. Easy to clean with mop, 
broom or hose. Needs no maintenance. Use AW Super- 
Diamond for safe, strong, clean walkways, loading platforms, 
fire escapes, trench covers, running boards, machine tool 
bases— 1001 other product and plant applications. 


FREE 16-poge Cotolog L-58 crammed 
with valuable information. Write now. 


AW SUPER-DIAMOND 


FLOOR PLATES THAT GRIP 


A Product of ALAN WOOD STEEL COMPANY 


Conshohocken, Po. 
Other Products: Permaciad, Stainless Clad Steel « AW Super Grip, 


Abrasive Floor Plate + Billets + Plates * Sheets (alloy and special grades) 
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in four units: 24% to 5 degrees, 1% to 10 
degrees, 14 to 26 degrees and 45 to 90 
degrees. It is claimed that every grade 
of gas transmission line pipe, whether 
welded or seamless, can be matched in 
fittings, including Weld-ells, Tanj-ell¢% 
tees, river crossing headers, welding 
heads, reducers, etc. Sizes range from 8 

36 inches 

For a copy of Bulletin 492 write 
Taylor Forge & Pipe Works, P. O. Box 
$85, Chicago 90, referring to PETROLEUM 


REFINER ite 71 


Flow Indicator (Item 272) 


Expansion Joints Without Anchors 


ICTURED ABOVE is one of two 34” diameter Zallea Stainless 
Steel Hinged Expansion Joints, among several installed in che 
U. O. P. designed cat cracker at a large Mid-western refinery. 
Located more than 150 feet above the ground these two 34” Zallea 
joints absorb 8%" movement of the piping between the reactor 


: rough-bolted con 
and stripper, operating at 1150° F. 


struction, high pressure ratings, close fit 


Whereas most types of expansion joints use guides and anchors and au? 
usually compense e for axial movement only—2 or 3 of these Zallea Made 
Stainless Steel Hinged Expansion Joints, spaced a given distance either 
apart absorb all the axial and lateral movement of any system of 
piping in one plane. Self-supporting at all times, each joint bends 
angularly giving the same effect as a hinge at each elbow. This action 
reduces bending stresses in the piping and eliminates cumbersome 


anchors and supports 


In similar jobs in other refineries ... wherever there is a need for 
simplified piping Zallea Stainless Steel Hinged Expansion Joints 
are used, many in service since 1940. Each Zallea Stainless Steel 
Hinged Expansion Joint is designed for a specific job—designed 
after a thorough study of the piping problems involved. On special 
order, they are available in sizes up to 72” diameter and 1000 pounds 


pressure, as well as for temperatures up to 1600° F. 


Stainless Castings (Item 273) 


For information on the complete line of Zallea Expansion Joints— The ( : 


\ vy Fou 
send today for Catalog 47. ZALLEA BROTHERS, 890 Locust Street, | blicatior 


Wilmington 99, Delaware. 


a - Segre Temperature Ratings (Item 274) 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS EXCLUSIVELY 
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range between 1600° and 2000° F. Be- 
ginning with 113° F., Tempilstiks® and 
Tempil® pellets are now available in 
2%° steps to 400° F. and in 50° 
from 400° to 2000° F 

For further information write Tempil 
Corporation, 132 West 22nd Street, New 
York 11, referring to Perroteum Re- 
FINER item 274 


steps 


Tank Heaters (item 275) 


BUILDERS OF OUTSTANDING PUMPS SINCE 1869 


ypic al installation arrangements an 
cut-aw: ction showing the din 
! ty] rF-20 tank heater i 8001 
nted in Bulletin 491 issued by I 
wi ntube Company. Vertical 8000 Cc Turbine Drive Horizontal Split Case 
nting f tl ib eliminates « 





Multi Stege Centrifugal Pump 
the tube” and Motor Drive Horizontal Split Case 


Al ws Sells M Double Suction Centrifugal Pump 


a thermal siphon or pw n 
t tank “avoids stratification.” The 
aters are easily removed and repaired 
r cleaned outside the tank, it is claimed 
For a copy of the bulletin write The 
srow! ntube Company, Elyria, Ohio 
efert P OLEUM REFINER tte 275 
4049 A 
Transmitter (Item 276) Two Stage Close Coupled Centrit- 


Turbine Sees pote Coupled Cen- 
age Pump tritugal Pump 
GRADUATED DAL r 
FOR RANGE bh grees 


RING ASSE 
ADJUSTMENT\, SPRING ASSE 
INTERCHANGE - . 3 = 
waniroU ° . YLO 
Se a 


Single 7m, Packed a Pattern 


Durable ee. “pstaite End Packed, 
Steam Pump 


Plunger Pattern Steam Pump 


os " : 
NTERCHANGEABLE > . 
THERMAL SYSTEM 
3918 3833 


Horizontal Duplex, Double Acting, 
Durable Duplex, Packed Piston Pot- Side Pot, Piston Type, Oil Bath 
tern Steam Pump ‘ower Pump 


ESTABLISHED [859 


DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
327 W. JenT™n $7 














-..designed to meet 


Refinery Requirements 











BALL-TO-ANGLE SEAT 


pi 


’ 








on 
v 


CATAWISSA CHECK VALVE 














= 

. _ ws Fa . 

a : iS 
er er 


forged-steel unions and check valves that meet the most severe refinery specifications. 


CHECK THESE FEATURES 


HOT-FORGI 


Contact your nearest “Oilwell” representative—to assist you with 


your refinery problems 


Oil WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 

Executive Office DALLAS, TEXAS Div Offices —CASPER, WYOMING 

Export Division Office — COLUMBUS, OHIO DALLAS, TEXAS 

30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 

NE YORK 20, N.Y LOS ANGELES, CALIFORNIA 


“Ol 


UNITED 
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Also claimed are rapid 
short range spans, 
ranges, fixed air 
» 15 psi. for full tem- 
preatur mpensation for bara 
metric anc ibient temperature changes, 
assemblies and ther 
to withstand over- 
up to 1000° F 
of Bulletin 98140 write 
nstrument Companies, Roches- 
] , referring to PrrroLeuM 
KEFINER ttem 2/6 


Gauge Glass Guard (Item 277) 
Approved by the rnia State De 
partment ¢ Labor, this gauge glass 
guard 
Austin 
known 


Kleervu 


fits insic 

front, 

closing 

glass an prevent 
ing the escape 
jurious fluids sucl 
hot chemical 


water 
mation write Wrigl 
5 West Woodbridg 
Mich., referring t 


— 


| steam 
, 

aueveil yp ‘kK 
» 90 brake 
either semi 


meet tl 
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MURRAY 


TYPE D 
TURBO- 
GENERATOR 


Murray Type D turbo-generators are built in a capacity range from 
500-3000 KW. Turbines are either direct-connected to 2-pole generators 
or operate through reduction gears connected to 6-pole generators at 
1200 RPM. Direct current and 25 cycle machines are also available. 
This type machine is regularly furnished in the above capacity range 
either condensing or non-condensing and may be of the automatic 
extraction type or for high back pressure. Units may be mounted either 
on soleplates or on a fabricated steel base. 

This type turbo-generator is designed to operate on steam conditions 
up to 600#, 750° F. TT. Auxiliary equipment normally includes com- 
bined trip throttle valve, complete pressure lubrication system including 
oil tank, oil filter, coolers, and automatic turbine-driven auxiliary oil 
pump. Gauge board with gauges, vibrating reed tachometer and necessary 
thermometers are also furnished. 

The above photograph shows a machine of this type rated at 1000 
KW. Two duplicate machines are installed in our Nation’s Capitol. 

Murray turbo-generators have long been noted for their rugged 
construction, operating economy and long life with a minimum of 


maintenance. 


WRITE TODAY FOR FULL DETAILS 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT 
FOR THREE QUARTERS OF A CENTURY 





1 Gulf Publishing Company Publication 











THROWING LIGHT ON 
HEAT TRANSFER PROBLEMS 


THE WHITLOCK MANUFACTURING COMPANY 
149 BROADWAY, NEW YORK 6, NEW YORK 
Main Office and Plant, 75 South St., Elmwood, Hartford 2, Conn. 


NEW YORK * CHICAGO + BOSTON + PHILADELPHIA «+ DETROIT + RICHMOND 
In Canada: DARLING BROS., LTD., Montreal 


a Se 


heat flux, boiling rates, fluid velocities, vapor 
disengagements—these and other factors are 
considered as they relate to a given installa- 
tion, and represent the background for each 
Whitlock recommendation 


THERMAL DESIGN MECHANICAL AND PHYSICAL DESIGN 


The Whitlock Type KR Kettle Type Reboiler The Type KR Reboiler is of a U-tube design 
has now been designed to meet the need of which has proved so satisfactory for steam- 
industry for a standard, low-cost vaporizer tybe service. With the eccentric conical port 
adapted to multi-purpose process require head, the tube bundle is placed low in the 
ments. Using propane as an example, stan- shell, thus minimizing the shell size 

dard sizes provide vaporizing rates ranging 

from approximately 1,000 to 12,000 Ibs. per While we have discussed only the standard 
hour. The Type KR Reboiler is of all-steel all-steel construction, corrosion-resistant ma- 
construction and is ideal for any service where terials may be utilized where process fluids 
conditions are non-corrosive to steel. The make it advisable. Whitlock Bulletin No. 130, 
overall design results in standard reboilers issued recently, gives a detailed description 
answering the requirements of a wide range of these standardized reboilers. Why not send 
of individual operating conditions. Maximum for your free copy? 
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APPROX 
SIZE OVERALL SHELL CHANNEL VAPOR LIQUID STEAM CONDENSATE 
NO e LENGTH DIAMETER DIAMETER OUTLET INLET INLET OUTLET 





5 
6 











19 
propane from 2° F. to 


ent steom at 5 p.s.ig 


he , 
me DESIGNS and BUILDS Bends - Coils + Condensers * Coolers + Meat Exchangers 
; Heaters * Piping * Pressure Vessels + Receivers * Reboilers agar 

nla ee is 


““ 


1 anc 


pressures and temperatures. The l 
ard machine “can take thrust loads in 
either direction up to 1500 pounds and 
can be changed to take even higher 
thrust loads.” Equipped with both con- 
stant speed and emergency governors, 
the turbine also has a bolting flange at 
the lower part of the casing to permit 
bolting to the flange of the driven unit 

For further information write Whiton 
Machine Company, New London, Conn., 
referring to PerroLeumM REFINER item 278 


Drum Handling System (Item 279) 


[he Alvey-Ferguson Company has 
developed a coordinated system com- 
bining apron conveyors, gravity roller 
and live roller conveyors and a system 
f automatic, air-actuated deflectors to 
solve drum and barrel handling prob 
lems. An automatic brake and an end- 
stop control the release of the drums 
from the gravity roller conveyor nto 
the main apron conveyor line, Drum 
ovement along the main conveyor is 

lled by the deflectors which direct 
drums off the apron conveyor 
the proper gravity roller spur 

In the photograph, drums 

arily halted on the filling line 
while drums from another 

are being deflected onto the 

to storage. Inset shows one 

rs raised so drums move 

n conveyor to other 


wi Che 
mpat Cincinnati 


PETROLEUM REFINER 


Viscosity Abacus (item 280) 
Belgiar il technologist, Michel 


rs offers an abacus for 


viscosities of mixtures 


ng to Roegiers, 
deal mixtures, the 
additive 
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cosity 9, and (100 — X)% of 
liquid No. 2 of viscosity 12 

a constant (energy-blending 

factor) proper to each binary 
leal system at temperature 





Tagen Ate 
VSCOMTY CONCENTRATION 
- 


ee tee ee 











I It expresses the ratio 
(E/q).:/( E/q):,—.e. the ratio 
of the specific intermolecular 
attraction energies, E ergs 
per unit of quantity q, of the 
component liquids No. 1 and 
No. 2 at temperature T. q 
ust of course relate to that 
nit of quantity weight 
wr mole—as referred 


ue of @ may be de 
sity 9€ of an exper 
ntaining £% of liquid 


of liquid No. 2 by 


The author has conceived an abacus 
which “solves mechanically and simul- 
tane usly 
nd < ae 
ic 


both above equations rapidly 
a shi ii€ accuracy % 
further information write 
rs, Elektrion Oil Labor 


ire 221, Ghent, Belgium, 


Pipe Tools (item 281) 
" rhreading Mac! 
logue describes 
ledo pipe tools, 


ower drives and 


italog 


Machine 


Relief Vaives (Item 282) 


Information on dimensions and 
s, design detail and corect installa 

| Edward Valves, Inc.'s 

relief valves are de 


steam, oil or vay 


A watchfu 
pulse of 


that's your 


PALMER 


THERMOMETER 


Where precise process temperatures are vital, put 
Palmer Thermometers on guard. Palmer instruments 
are guaranteed permanently . . . can’t fail you at criti- 
cal moments. 

Palmer “Red-Reading-Mercury” turns the pure, sil- 
very mercury into an easily seen, wide red column .. . 
your temperature readings are certain to be accurate. 
Full length graduated scale. Large, clear markings. 

Ruggedly built... Palmer Thermometers are housed 
in extruded brass cases, chrome finished. Double- 
strength glass shield, snug fitting with patented spring 
tension. Snap-on cap that’s removable, but won’t work 
loose. 

For full details, write for catalog. 


Mfrs. of Industrial, Laboratory, Recording and Dial 
Thermometers. 
2515 Norwood Ave., Cincinnati 12, Ohio 
CANADIAN PLANT: King & George Sts., Toronto, 2 


RV ARLMER 


TRELRMOMETRERS Vat. 
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Natural Gasoline. Plants: ; 
Oil Refinery Equipment. 
Steel Plate Fabrication © 
Structural Steel.” 2 = 
‘Warehouse Steel. eae 





ELINT STEEL CORPORATION: 
| TULSA;,-OKLAHOMA - 
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working pressure of 600 pounds at 850 
F., but can be furnished with special 
carbon springs 

For a cop 
East Chicago, referring to 
P UM REFINER item 282 


write Edward Valves, Inc., 


Indicating Controller (Item 283) 


truments Company has 
v indicating controlle: 


ne tor the measure 


— 


process variables 
t accessibility, plug 
pit 


ltage selector | 


scale. The Mult: 
a maxX 


r.). The Wheelco 


1 ¢ 
used 


link the 





| functions 
n write Wheel« 
47 Wes arr . . eed ° . 
pen We = Pr. Centrifugal or Rotary Positive? Which type of air or gas 


ey 





handling equipment is best suited to your needs? The 
Seatless Piston Valves (Item 284) answer depends upon the specific job-—and you'll get the 
cold, unbiased facts from R-C dual-ability. 

We can give you this dual choice because we build both 

and we are the only blower manufacturers who do so. 
Further, our range of sizes, capacities, pressures and other 
characteristics is so wide that we can usually match or very 
closely approximate even exacting specifications. 

By such fitting of equipment to the requirements of the 
job, you get superior performance, dependability and long 
life from your R-C units—the natural result of 95 years 


of blower-building experience. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


905 Mount Avenue, Connersville, Indiana 


In t new Strahman valve, manu 
factured by Klinge Inc 


rit, , a stainless 
steel piston sliding into the ring “effects 
sitive closure because of long sealing | BLOWERS + EXHAUSTERS BOOSTERS - LIQUID AND VACUUM PUMPS « METERS - INERT GAS GENERATORS 
ne rink 1s atso avaliable in 
suitable wr hard-to-hok 
wit for hard-to-Bots + « ONE OF THE DRESSER INDUSTRIES + «+ 
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CONTROL 


SCALE AND CORROSION 


in 


Cooling Towers 
Compressors and 


Engine Jackets 


Recently developed applications 
of the newer colloids and surface- 
active agents in Wright Chemicals 
for the petroleum industry result 
in improved water conditioning— 
positive scale and corrosion con- 
trol. Wright Chemicals contain 
100% soluble, available chemicals 

no waste or inert matter—in- 
suring increased operating effi- 
ciency and reduced cost. 

Wright improved chemicals are the 
esult of intensive study and research 
by men with years of experience in 
the development, production, applica 
tion and control of water-conditioning 
her als 

Wr ght has one ure all to solve 

blems Each receives individual 
The Wright field engineer, 

on you upon request, 

nation 

examination in the 

laboratory, Analyses 

» view of supplemen 

eived, and recom 

the form of a 


provided with 


} ngineer 
! 
solve your 


ns. No ob 


Send for new Bulletin 
giving full information 
on Wright chemicals and 


their applications. 


Wrisht 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
& 


f 
GENERAL OFFICE AND LABORATORIES 


615 West Loke Street Chicago 6, II 
Offices in Principal Cities 
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gases. Easily replaceable, the 
e further compressed against 
by a take-up on the bonnet 
valve is in service. The valve 
f 1 low or high temperature 
is 125° to plus 750° F 

rmation write Kling 

Street, New York 

PerroteumM REFINER 


ean its "50" series lie BATH 
SCREW 
PUMPS 


can pump 


Masonry Saw (Item 286) fo 
SIER- 


SCREW PUMP 
Pumps: acetates, aspholts, brines, 
Bunker C fuel oil, collulosics, greases, 
molasses, s¥T¥P* etc. Pressures uP 
to 1000 Ibs. 





N » matter how gooey the stuff, it 
can't “gum up the works” in a 
Sier-Bath Screw Pump. The power 
ful thrust of its screw moves materials 
viscous that they are often in a 

1 condition 


The simple design (only two moving 
parts) and accurate but sturdy con 
struction, make these screw pumps 
long-lived and keep them relatively 
free of maintenance. They are avail 
able in horizontal and vertical models. 
Send for booklet. 


ALSO MANUFACTURERS OF SIER-BATH 
GEAREX ROTARY PUMPS AND SIER-BATH 
PRECISION GEARS 





FOUNDED 1905 MEMBER A.G.M.A. 


2 Sier-Bath 
GEAR and PUMP CO., Inc. 


9249 HUDSON BLVD., NORTH BERGEN, N J 
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Eveready Briksaw Company, 1509 Michi 


wan Avenue, Chicago 5, referring to 


PETROLEUM REFINER item 286 


Chain Wheel Valve (item 287) 


rhe newest addition to Pacific Valves 
Inc.’s line of cast steel valves is a per 
manent type chain wheel valve whicl 
replaces the handwheel of the valve.” 
Primarily for Pacific valves, it is rec 
commended for use where a permanent 
installation is required. The universal 
type wheel can be attached to the rim 
of the valve’s handwheel and is rec- 
commended for use where a quick or 
temporary installation is needed. The 
company also has expanded its line of 
cast steel gate valves to include the 900 
pound series 

For further information write Pacific 
Valves, Inc., 3201 Walnut Avenue, Long 
Beach 7, Calif., referring to PrerroLeuM 
REFINER item 287 


Blueprint Cabinet (item 288) 


ng blueprints safely and conven 
ut wrinkles, creases wr curled 
Empire Development Corpora- 

’s Draw-in-Dex mere cabinet ac 
lates 1000 prints. Any print can 


ved without disturbing _ the 


— PRESSURE GAGE COSTS — 
PRICE-$2 0 PER GAGE 


Z0 0 
——_ NYA 


YO fea gone 
roc! 


ORDINARY 


~ 
4 


N er ¥; No wonder 


\ v/ the man’s “satisfied” 


A user* of HELICOID gages wrote: ‘This gage gave us 
three and one-half years service on a Centrifugal boiler feed 
pump, where conventional gages had been wearing out the 
gears in four to six months. Needless to say we have been 
satisfied.’ 

This is typical of the experiences of Helicoid gage users. 
They have found out how to save money. 

Using a price of $20.00 for a 6” steel tube gage (and 
there’s no premium in price for Helicoid), the cost for conven- 
tional gages would be $40.00 to $60.00 per gage, per year, in 
contrast to the cost of $5.71 per gage, per year, for Helicoid. 

Thus, the money made by using Helicoid would be from 
$34.29 to $54.29 per gage per year. Send for your copy of 
the new Helicoid Gage catalog now. 


* Name on request 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


«) HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 


TRADE \“R 
we 
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Quick Acting 
Positive Shutoff 
Full Opening 


FOR BUTANE and 


The perfect seal essential for handling light, volatile 
fluids and gases is provided by steel Okadee Valves. Seats 
and dises are ultra-lapped and checked for accuracy with 
the light-wave method of inspection. Self-grinding and self- 
compensating dises wipe the seats clean every time the 
valves are opened or closed. Discs move in a parallel line 
in these non-lubricated valves and perfect sealing is 
achieved without wedging action. Seats and dises are easily 
replaceable and all integral parts are removed through the 
outlet opening without further dismantling the valves. 
Bodies are one piece, cast steel. 

Okadee Valves for butane and propane service are 
available in all popular sizes, with single or double seats, 
screwed or flanged connections, for lever, rack and pinion 
or gear operation. 


FOR LOADING RACK 


Okadee Loading Rack 
Valves permit faster, safer 
loading and provide com- 
plete protection against line 
surge. Pressure - balanced 
dises permit the valves to be 
opened easily against all 
pressures and to close posi- 
tively without shock. Clos- 
ing speed is easily regulated 
through a simple adjusting 
serew. For additional safety, 
the operating lever is equip- size for which they are de- 
ped for manual closing. signed. They are available 

Okadee Loading Rack in bronze or aluminum, in 
Valves are full-opening. 214". 3” and 4” sizes. Spe- 


providing port area equal 
to or greater than the pipe 


cial trims can be furnished 
on order. 
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An index file locates the prints 
instantly. Suspension rods support the 
lrawing at are attached to manila 
har r lesigned so that when 
pened, any drawing 

The cabinet is 


and 20 inches 


are standard 


mation write Empire 
rporation, 52 Broadway, 
referring to Prrroteum 





er, offered 
ympany, can be 
tameter tubes 
rhe rotameter 
netal back 
cap screws 
isa plastic 
ch tube with 
removed without 
f the other parts.” 
information write Brooks 
iny, Lansdale, Pa., re- 
uM ReFINeR item 289 


Water Flow (Item 290) 

Measuring the fl ! water trom an 
en pipe is plz lina new oklet 
; which 
hice meter 
us pipe 
alibrations 

borat 


} 





YOUR WECO REPRESENTATIVE will be happy to furnish 
full details on OKADEE Valves, which are available in a 
variety of types, trims and sizes for many services 


WELL EQUIPMENT MFG. CORP. 


Subsidrory of Chrksan Compony 
Houston |, Texas 
Exclusewe Soles Representative Outside Mid-Continent Aree 
CHIKSAN COMPANY 
Bree, Cols New York 7 
Export Sales: CHIKSAN EXPORT COMPANY, Bree, Calif. New York 7 


Training Course (item 291) 


? @ 
ERG 


Monetecterers ond Distributors 
of Ovttetd fimeng, Morne 
ond Industral Equipment 
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‘a complete engineering and construction service 


anywhere in the world 


Abadan, Iran 


Foster Wheeler offers an engineering “know how” 
gained from 30 years’ service to the petroleum 
industry —designing, engineering, fabricating and 
constructing more than 500 petroleum processing 
units . . . 30 years’ experience in understanding 
and satisfying the refiner's needs whether for a 
piece of process equipment, a process unit, or a 
complete petroleum refinery. 





COMPLETE PETROLEUM REFINERIES 
COMPLETE CHEMICAL PLANTS 
STEAM GENERATORS 

COOLING TOWERS 


Venezuela 


FOSTER WHEELER CORPORATION: 


1#S BROADWAY, NEW YORK 6, NEW YORK 


Other Foster Wheeler projects in 
Bolivia .. . Spain... France... Italy... 
Uruguay... England ... Burma... Lebanon 
and in many sections of the United States. 
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“ } 
developments and techniques of indus- | 
trial cleaning and related operations oO r e 
For a copy write Oakite Products, 


Inc., 22 Thames Street, New York 6, 
referring to PerroLeuUM REFINER item 291 


Barrel Stand (Item 292) rea d er 





over your shoulder 


You'll find scores of practical ideas in every issue 
of Petroteum Reriner. But without your own 
personal copy, you're missing many valuable ideas 


. . . perhaps the one that would have helped you 


crack that last tough problem. 
With the barrel stand, developed by 


“With the bare sand, developed Help for the Job Ahead 


can lift and put a heavy barrel in po- : ? . > 
sition to be drained into cans and The future will bring addi- process plant work. New 
buckets. All parts of the frame are of a 
structural steel, electrically welded, tional tough problems. And methods for new problems 
handles are adjustable and wheels may PETROLEUM REFINER will and new ways to tackle old 
be either rubber tires or metal. Operation have the answers We sav that 
of the barrel stand is described in a - : “ say 
company bulletin with confidence because our 
For a copy write Modern Equipment - » ener . * 
Company, 2007-11 Cuming Street, editors, Cuginecrs and tech 
Omaha 2, Neb., referring to Perroteum nical writers are constantly In 
» . ioe »Q? . ° . . r T 
REFINER item 292 touch with men engaged in these ideas coming to YOU. 





problems are investigated and 


reported. 
Now is the time to start 


Compressors (item 293) 


With electric, steam or gas cwrbine | Sand in the Order Blank Today! 


drive, the new axial flow compressors 
of Clark Brothers Company, Inc. have 
adiabatic temperature rise efficiencies up | — 
to 85 percent. Suction volume ranges | 
from 20,000 to 300,000 cubic feet per | 
minute. Construction and operation tea- | 
tures as well as flow compressor per- PETROLEUM 
formance and a cross section of a typical | REFI R 
compressor are included in a new com- | Penal to receive 
pany bulletin 
Jesigned specifically for high pressure (ESTABLISHED 1922) 
and large temperature differential duty, 
the multi-stage centrifugal compressors ’ L) 3 years for $4.00 
Clark and isolation | my aul for oO 2 years for $3.00 


of feature sealing 


of bearing chambers, water cooling, oO 1 year for $2 00 


PAINTS OVER RUST! DD ’ 
RUSTREM STOPS RUST! { Return to Name 
No priming, scraping, brushing P.O.Box 2608 | Street and No 








Houston 1, Texas City and State 


Fr sed in 
| Company —— 
* () Refining 
Position C—) Natural Gasoline Mfg. 
A Equipment >I Other Classification—please identify 
7308 Associate Ave (1) Manufacturer ‘= 


SPECO, Tuc. Cleveland 9, Ohio () Supply Company 
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check valves and counter-balancing 


Standard dimensions of the c« 


ympressors 


construction «details and cross sections of 


a typical included in a 


second bulletin 


mpressor are 
For a copy of the bulletins write Clark 
Brothers Company, Inc., Olean, N. Y 
referring to PerroLeuM REFINER ifem 293 


Pressure Data Table (item 294) 


Maximum allowable we 
for water-tube and fire-tube b« 
been assembled in a table by The Bab 
cock & Wilcox Tube Company. The 
table lists the maximum all work 
pressures in pounds per square incl 
lect 


king pressures 


ilers have 


wable 
ing 


for scal ¢ss and electri« 


Operate 


1 t 
esis 


ance 





welded carbon steel tubes or nipples for 
different diameters and gages of tubes 
conforming to certain A. S. M. E. speci- 
hcations 

For a copy of Data Card 113 write 
The Babcock & Wilcox Tube Company, 
Beaver Falls, Pa., referring to PerroLeum 
REFINER tlem 294, 
Combination Pumps (item 295) 

Goulds Pumps, Inc.'s Bulletin 630-Al 
describes the company’s new “Industri 
Jet” pump, a combination of the cen 
trifugal pump with the jet or ejector 

one compact unit. Available in sizes 
from ™% hp. to 5 hp., the pump has a 
capacity up to 35 gpm., and will dis 
charge at pressures up to 190 pounds, 
epending upon the capacity. It is suit- 
ble for handling cold water, hot water, 


sine, gasoline, alcohol, carbon tetra 


PROMPTLY 
POSITIVELY 


Give Long Service 


70 Degrees less than 


turn 


flow every time . 


tion is invaluable . 


clogging. 


EVERLASTING Valves are 


for pressures up to 600 psi. 


Write for Free Descriptive Bulletin 


EVERLASTING VALVE CO. 


49 Fisk St., Jersey City 5, N. J. 


self- 
grinding, self-compensating, and can- 
not be jammed. And, because sturdily 
built of tough, dependable materials, 
they give “everlasting” service. Made 
in straight lever and rack-and-pinion 
types, both screwed and flanged ends, 


a quarter 
opens an EVERLASTING 
valve to a full pipe-size, straight-line 
. or closes it with a 
drop-tight seal. In services where quick 
action is desired, this speed of opera- 
and besides, the 
unique EVERLASTING design elim- 
inates sticking, binding, wedging or 


SOME EVERLASTING 
VALVE SERVICES 
IN REFINERIES 


Batch Treating Units 
Asphalt Stills 
Boiler Plants 


Canning and 
Compounding Plants 


Outlet and Inlet Lines 


Intermittent Services 











Everlasting Valves 


Trede-Mart “EVERLASTING REG. U S. PAT OFF 


Jor everlasting protection 


chloride and similar liquids. The pump 
has high suction lifts, automatically re- 
covers lost prime and has no close clear- 
ances or air or vapor binding 

For a copy of the bulletin write 
Goulds Pumps, Inc., Senaca Falls, N. Y., 
referring to PerroLteuM REFINER tfem 295 


Cooling Tower (item 296) 


Verflow, the new medium 
cooling tower manufactured by the 
ley Company, Inc., is 
designed in wood or 
steel and has features 
previously found 
only in heavy duty 
industrial towers 
Features include 
“lifetime nail-less fill- 
ing, balanced spray 
system with patented 
low pressure nozzles, 
access port to inspect 
and clean nozzles, 
totally enclosed mo- 
tor, enclosed bearing 
housing with grease- 
packed bearings, air- 
foil section cast alu- 
minum alloy fans, 
multiple-celled unit, 
paint on metal towers, double-sheathed 
wood casing on wood towers and hinged 
louver frames and removal louvers.” 

For a copy of Bulletin V-49 write The 
Marley Company, Inc., Kansas City, 
Kan., referring to Perroteum REFINER 
ttem 296 


Wax and Oil Solvent (item 297) 


Visco VS, a new high-flash-point sol- 
vent for wax, grease, lube oils, paint and 
fusible or soft resins has been announced 
by Visco Products Company, Inc. 
Claimed to be non-injurious to skin and 
non-corrosive, the solvent is recom- 
mended in removing oil-treating chem- 
icals, wax, grease, lube oils, extreme 
pressure lubricants and paint from skin, 
wood or metal surfaces. It may also be 
used as a general solvent where a slight 
blue discoloration would not be objec- 
tionable 

For further information write Visco 
Products Company, Inc., City National 
tank Building, Houston referring to 
PerroLeuM ReFINeR item 297 


capacity 
Mar- 


corrosion-resistant 


Corrosion-Resistant Alloys 
(Item 298) 

Charts to help in selecting the right 
alloy for most onditions are 
featured in an American Brake Shoe 
Company bulletin. The comparative cor- 
rosion resistance of the most commonly 
used grades in different corrosive media 
is given. Listed are standard corrosion- 
resistant alloys showing ACI types, 
AISI types and Chemalloy grades with 
their nominal composition and mechani- 
cal properties 

“or a copy write American Brake 
Shoe Company, 230 Park Avenue, New 
York 17, PeTrRoLeUM REFINER 
ttem 298 


Vibration Dampener (item 299) 

Shock Stops, manufactured by The 
Connecticut Hard Rubber Company, are 
a new type of rubber vibration 
dampener with a ‘“‘semi-pneumatic"’ 
action available in 18-by-18 inch square 
sheets, which can be cut to the required 
size. Round shapes 3% and 2% inches 
in diameter are also available. The waffle- 
like grid of the Shock Stop design 
“tends to trap air with vibrations 


corrosive 


referring te 
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Try Superior 
For Service 


ABSORBERS 
SCRUBBERS 


FRACTIONATING 
TOWERS 


HEAT EXCHANGERS 
RETUBING OF HEAT EXCHANGERS 


FOR INFORMATION 
OR 
ESTIMATES---CALL 
AMARILLO 4395 


TRY US ON YOUR NEXT ORDER 


API-ASME and ASME Code—Certitied by Notional Boord 
A 


SUPERIOR MANUFACTURING COMPANY 





were vee iy Mein Sve 8 ov pata vvettiee 


How to Cut Costs 
on These Cleaning Jobs! 


When you use Oakite materials and methods to 
speed cleaning and reduce equipment downtime 
on these jobs, you hold cleaning costs to a 
minimum. 





@ Cleaning Absorbers, Bubble Towers 
@ Cleaning Storage Tanks 

@ Stripping Paint from Drums 

@ Cleaning, Descaling Heat Exchangers 


Your neighborhood Oakite Technical Service 
Representative will gladly give you helpful de- 
tails. Contact him or write to Oakite Products, 
Inc., 50B Thames St., New York 6, N. Y., for 
cleaning data in Oakite’s FREE “Petroleum 
Cleaning Digest.” 


Technical Service Representatives Located in 
Principal Cites of Unsted States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS + METHODS + SERVICE 








iil 


wee NIU ate goon oe 
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What's behind 
Evactor? 





Instruments in the CR lab- 
oratory set up for meas- 
wring extremely high 
vacuum 


The production of Evactors is no routine operation at the 
Croll-Reynolds plant. Although CR engineers have over 
thirty years of industrial vacuum experience to guide 
them, the Croll-Reynolds testing and development de- 
partment is one of the important units of the company. 
Development work is constantly under way to improve the 
efficiency of Croll-Reynolds Evactors wherever it is pos- 
sible. It is this never-ending research and development 
which give CR Evactors their exceptional efficiency. 


Special boiler in the CR 
pilot plant for a 
unusual conditions of hig 
pressure steam or super- 
heat (or both) to dupli- 
cate the working condi- 
tions in customers’ plants. 


A 30-inch CR Booster 
Evactor on test in a CR 
shop. 


REYNOLDS 


CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


231 








PENNSALT 


Anhydrous Ferric 
Chloride 


Catalyst in oil refining 
and organic reactions 


Anhydrous Ferric Chloride 
Ar ‘ 
a water-free form 


nr ¢ 98 


is ° 
containing 95 “a 
‘eC ight. It 1s 
FeCls by we ca 
anufac tured in this cou 
we wy Pennsalt. 


jy t 
. usive ly a 
excl rous Ferrie 


Anhyd 
BSESSES unique 
, wide range of 


Pennsalt 
Chloride po 
solubility 1" A 
; solvents 118 

nee es it valuable 
lensation, 


or 
property mak 
» catalyst m com 
tion and 


as 
poly mer 
reactions. 


rnation 


chiort 
Properties: 
Appeorance 
Appr 
A 
Ay 


Melting point 
Boiling point 
Bulk Density 


Solubility in werer 


Soluble in: 


ate Chemicals Ginn 
Pennsylvania Salt Mf 
Philadelphic 7, Po 
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ules diverted by this 
rting ribs and do 
pporting surface.” 
er information write The 
Hard Rubber Company, 407 
New Haven 9, Conn., re- 
PETROLEUM REFINER ttem 299 


Multi-Pointer Gages (Item 300) 


developments in Bailey multi- 
gages are described in Bulletin 
t istributed by Bailey Meter 

the diaphragm oper- 


easurement 


™“ < 
~~ : d 
™ ON 


~. ——— 


a Of 
AS <>, 
SB 

n 

x 


~—S 
TAWAY SECTION 


Porous 
Stainless Steel 
PRESSURE SNUBBERS 


These new snubbers utilize a porous stainless 
steel disk as the primary element to eliminate 
pulsations. They can be used to protect all 
types of pressure sensitive instruments. Name- 
y, pressure gauges; pressure indicating anc 
ecording pf mn tH diaphragm type Siffes 
sntial meters; U-tube manometers; differential 
flow meters; pump governors; and diaphragm 
regulators. They also can be used as filters or 
as flow meters on small flows 
The porous disk 1s made in several standard 
Grades. Special grades made to suit applica- 
t n 
Grade “G”" Air, gases, Butane, wasoline 
Grade “E” Water, kerosene, light oils, etc 
Grade “D” Oil, etc., having viscosity over 
300 SSU 


Write for literature — Dept. WL 
isettii telh-) meee) ba te) &) 
N om ma a ae 


100 STEVENS AVE, MT. VERNON, N.Y 


FOR U G 


HARPER 


NON-FERROUS and 
STAINLESS STEEL 


FASTENINGS 


in your product in place 


of common steel 
a 


y ] Resistance to Rust and 
Corrosion 


* 2 Resistance to High 
Temperatures 


es 3 Non-Magnetic 

s 4 Non-Sparking 

® 5 Re-Usoble bai 

€ ) 

a 6 Attractive Appearance Ns 

* 7 Easy to Clean a 

@ 8 high strengt 

. 9 Long Life . 

@10 Lower Ultimate Cost A 

e111 Resistance to Fatigue 

@12 Easy fo Plate or Finish 

@13 Resistance to +. ‘y 
Abration and Wear i 


THE H. M. HARPER COMPANY 
General Offices and Plant 
Morton Grove, Illinois (Suburb of Chicago) 
New York Office and Warehouse 
200 Hudson Street, New York 13 
Branch Offices: Atlanta, Combridge, Cincinnat 
Dollies, Denver, Detroit, Grond Rapids, Los 
Milwaukee, Philadelphia, Pittsburgh 
Son Francisco, Seattle, Toronto (Conade 


HARPER 


EVERLASTING FASTENINGS 


Cleveland 
Angeles 


Petroleum Re finer—lI ol. 28, No. 6 





WE'LL STICK TO 


In Design, 
Construction 


and Materials 
. 
* 
3 


It is a fine thing to pro- 
pose wonderful theoretical me a 


ideas about well water sys- : 
(Siui hen ny \)) ‘ 


tems and vertical turbine 

pumps, but Layne never 

ventures away from everyday basic ideas. That fact may 
account for the world-wide use and popularity of Layne 
Well Water producing equipment. It ceriainly accounts 
for such things as high efficiency, rugged construction 
and reliability of operation, So until the impossible hap- 
pens, you can be sure that Layne engineers and designers 
are sticking to basic ideas that always pay off in satis- 
faction to the user. 


Of course Layne Well Water Systems are as modern as 
tomorrow, in that they are properly designed and con- 
structed of the finest tested and proved materials. Fur- 
thermore they are as accurate in precision building as 
modern tooling and experienced workmanship can make 
them. 


In buying a well water system, you naturally want a 
full dollar's worth of value. You want a maximum amount 
of water at a minimum of daily operation cost—plus free- 
dom from breakdown and repair expense. Those require- 
ments just about sum up exactly what you get when you 
choose a Layne Well Water System. For further informa- 
tion, catalogs, bulletins, etc., address Layne & Bowler, Inc., 
Memphis 8, Tenn. 


layne 
Le WATER SYSTEMS 


stuttgart Ark ayne-Atlantic Co 
Mish. 
Monroe, La 
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VISCOSITY 
MEASUREMENT 


CONTINUOUSLY 
AUTOMATICALLY 


(and with automatic control of the viscosity, if desired) 
RIGHT IN THE PIPE LINE, WITHOUT WITH- 
DRAWAL OF FLUID SAMPLES, WITHOUT 
STOP-WATCH READINGS OF EFFLUX TIMES 


NOW AN ACCOMPLISHED FACT 


Viscosimeters have graduated from the class of lab- 
oratory test instruments to full-fledged industrial 
instruments which perform their function without 
manipulation by an operator, just as temperature, 
pressure, flow and level instruments have been doing 
for many years. 

[ TYPICAL APPLICATIONS 
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VISCOSIMETER FOR OLTERMINING THE REACTION 
CeO POINT @ RESIN MANUFACTURE 


OPtm nEanty eunnaces 


— r . 
rue. On Stan waav 
(Sseste) ee ecnanean 


O eume 


FLOW O1AGRAm FOR WISCOSITY CONTROL 
OF OPEN HEARTH FUEL On 





PRINCIPLE OF OPERATION 


Continuous viscosimetry has been accomplished by utilizing one of the unique 
properties of the F & P FLOWRATOR meter (formerly rotameter): ability 
to make metering floats either viscosity sensitive or viscosity immune. Into 
one FLOWRATOR are placed two metering floats, the one so shaped 
that it is very viscosity sensitive, the other one with the patented F & P vis- 
cosity immune shape. When fluid flows upward through the tapered metering 
tube both floats will, of course, rise in the normal manner. However, the 
elevation of the one float will be relatively slight, since it is produced solely 
as & function of fluid flow rate. The other float elevation will be much greater 
since it is a function both of viscous drag and flow rate. The space increment 
thus created between the two floats is a direct measure of viscosity. By se- 
lecting any particular flow rate which will give a convenient elevation of the 
one float to serve as a reference line, the other float elevation may be 
marked as viscosity graduations in terms of centipoises, centistokes, S.S.U. 
or any other desired units. Viscosity measurement all the way from .0008 to 
800,000 centipoises is now possible. 

Write for catolog 88 giving much additional information. F&-P VISCORATOR 
continuous viscosimeters have been thoroughly tested in trial installations for 
well over a year. 


FISCHER & PORTER CO. 


DEPT. 9R-1C HATBORO, PA. 


LOWRATOR 


ca ane. a 
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- uring or transmitting devices which re 
New Equipment quire a recorder to give the desired 


indication and record. It is also being 





available in sizes to accommodate from ffered for resale to manufacturers of 
1-12 units, are also described. Data in special measuring and transmitting de- 
1 shipping weights plus vices to enable them to supply a com- 
tr plete recorder 
at I a copy of Bulletin 49-909 and 
drawings and cut-away drawings {8-829 write The Hays Corporation, 
For a copy of the bulletin write B y Michigan City, Ind., referring to Petro- 
Meter Company, 1050 Ivanho« g l kUM REFINER tfem 301 


Cleveland 10, Ohio, referring to | industrial Cleaning (item 302) 


eUM REFINER tfem 300 


cludes net a1 


tions include photographs, diagt 


complete dimensions of casings. Illustra 
an 


Speedylectric Jc-30 steam jet cleaner, 

Electronic Recorders (Item 301) manufactured by Livingstone Engineer- 
The acratron rf rder f The Hays ng Company, uses high pressure steam 
Corporation ! trot type self rom its built-in boiler. The high-pres- 
| ; is mixed with the proper 

detergent at the jet, leaving 


=| 


“no excess water to dilute the detergent 
or flood the working area.” Boiler and 
jet have fingertip control and a pressure 
tank “assures positive flow of detergent.” 
With “no coils or tubes to scale or burn 
ut and no motors, pumps or moving 
parts to wear out,” the equipment, op- 
erates on ac. current, 220 volts and over, 
single or polyphase, and is approved by 
the ASME and the Underwriters’ Labo- 
ratories 

For further information write Living- 
stone Engineering Company, 100 Grove 
Street, Worcester 5, Mass., reterring to 
PETROLEUM REFINER ifem 302 


Gate Valve (item 303) 


A new compact stainless steel union 
bonnet gave valve has been developed 
by The Cooper Alloy 
Foundry Company 
This new corrosion 
resistant valve is the 
result of demands for 
“a small size stainless 
steel valve, simple in 
design.” Construc 
j 


tion features include 


ball and socket point 
contact discs which 
“adjust themselves in 
” ] 


any position and a 


minimum of six 
turns of packing “t 
insure effective seal 
ing.” The valve is 
supplied in 4%, 4 and 
l-inch sizes. It is 
fixed plant installati 
use on fabricated equipment 

For further information write The 
Cooper Alloy Foundry Company, Bloy 
Street and Ramsey Avenue, Hillside, 
N. J., referring to Perroteum REFINER 


ttem 303 


LEADER BUILDS 
ting P Item 304 
TANKS — KETTLES — FRACTIONATING COLUMNS ee ee a 


HEAT EXCHANGERS and SPECIAL EQUIPMENT of single and multi-stage vertical circu- 
lating pumps are claimed suitable for 
OF heat-exchange applications where me- 


dium to high capacity are required as 


STEEL — STAINLESS STEEL — NICKEL — MONEL well as for dewatering, river intake and 


drainage pumps. The smaller sizes from 


INCONEL — COPPER — EVERDUR — HERCULOY 5-12 inches are available in capacities 
HASTELLOY — ALUMINUM and CLAD STEELS | ‘rom 20 to 3000 gpm. Larger pumps are 


available in capacities f 1500 epm 








Suspended vertically, the pumps _re- 


L E A D E R I R Oo N W O R 4 S P I N tes ° quire little floor space. All parts are 


2170 N JASPER DECATUR ILLINOIS machined with shoulders and recesses 
: forming metal to metal joints for rigid 
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MILTON ROY 
CHEMICAL PUMP... 


with Rotary Air (or Gas) Motor Drive 


“Airometric” air powered pumps, like other Milton 
Roy Chemical Pumps, are positive metering units for 
controlled volume pumping, the volume of liquid pumped 
being quickly and easily regulated by varying the length 
of the plunger stroke. Precise control in pumping small 
volumes, down to one pint per hour, is thus made possible. 
Stroke adjustment and liquid end construction are the 
same as in standard Milton Roy electrically driven units. 
The power source is a rotary air (or gas) motor of 
approximately one horsepower. For applications re- 
quiring constant feed the pump speed is held constant 
by a governor which throttles the air exhaust. The speed 
of the motor may be regulated by any type of pneumatic 
controller thus regulating chemical feed as called for 
by the meter controller in any specific process. Example: 
Automatic pH control. 


There are many uses for chemical pumps where electric 
current is not readily available but air or natural gas 
under pressure can be used as a source of power. In 
etroleum production, for example, pumps are needed 
ibe injecting chemicals into flowing oil wells to minimize 
corrosion, or for pumping treating chemicals into steam 
boilers or boiler feed water lines to prevent pitting, 
embrittlement and scaling. Also, in ————— proc- 
essing operations where explosion hazards are present, 
the “Airometric’”’ Pump makes positive metering possible 
at points of application without the danger of sparking 
which is inherent in electrical equipment. 


The exclusive Milton Roy double-ball check valve and 
liquid end construction employed 

in “Airometric” Pumps are available 

in any iron, steel or alloy metal that 

can be cast and machined, also in 

certain plastic materials, to meet 

practically every corrosion resistant 

requirement. 

For complete description, specifi- 


cations, pressure and capacity tables, 
etc., write for Bulletin 488. 


MILTON froy COMPANY 


1315 € MERMAID LANE. CHESTNUT HILL, PHILA 18 PA 
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OLD FASHIONED 
SEAT INSERTS 


STELLITE FACED 


SEATING SURFACES 


Hancock design 
“obsoletes” seat inserts 


UPER-HARD Stellite faced seating surfaces 
S in Hancock GateValves are integral with 
the WELDVALVE body. They never need to 
be replaced, and leakage between body and 
seat is impossible. 

The Hancock technique of accurately finish- 
ing before assembly, assures perfect alignment 
with the ‘‘s00 Brinell’’ stainless steel wedge, 
and results in complete absence of distortion 
inherent in screwed-in and spun-in seat designs. 

Excess handwheel pressure to align seating 
surfaces is not necessary for WELDVALVE 
tightness. Perfect alignment guarantees tight 
valves even on the upstream side of the wedge. 

Designed for 800f# at 750°F or 2000# at 


100°F.. Sizes 4" to 2” inclusive. 


Stocked and sold by leading Distributors every 
where. Write to them or to us for full information. 


Rs 
HANCO 


ir Valves 


MANNING, MAXWELL & MOORE, INC, 
WATERTOWN 72, MASSACHUSETTS 











New Equipment 





alignment. The pumps feature lead-im 
pregnated bronze bearings. The suction 
bell is grease-packed and all other bear- 
ings are water-lubricated 

For a copy of Bulletin 48-6050 write 
Byron Jackson Company, Terminal An 
nex, Box 2017, Los Angeles 54, referring 
to Perroteum ReFiner ttem 304 


Pressure-Seal Valves (item 305) 


Details of design, material specifica 
tions, pressure-temperature ratings and 
charts for correlation of valve size and 
pressure drop are presented in Catalog 
Section 12-H, issued by Edward Valves, 
Inc. on its cast steel valve designs with 


pressure seal bonnets for high pressure 


C\A 


FOR 


pETROLEUM CHE 


4 


and high temperature service, The valves 
n both globe and angle stop, 
non-return and check designs in sizes 
from 6 to 14 inches for 900, 1500 and 
2500 pound pressure classes 

For a copy of the catalog section write 
Edward Valves, Inc., East Chicago, Ind., 
referring to PerroLeuM REFINER item 305 


Precision Tachometers (item 306) 

Ihe new precision tachometer of Met- 
ron Instrument Company has a total 
speed range for motor and generator 
testing of 360 to 4000 revolutions per 
minute. Head adapters will increase 
speed ranges. Overspeeding up to 8000 
rpm. regardless of range setting is 
claimed not to be damaging. Readings 
are guaranteed accurate to within 4 per- 
cent of actual speed. The bridge circuit 


are built 


1 FABRICATION 


WICAL PLANTS 


' 

1 

1 

@ STEEL, COPPER, SPECIAL ALLOYS 


SHIPBUILDING CO. 


ORANGE, TEXAS 


principle is used. Other features are 
“permanent lubrication, no limited-life 
components and low-torque operation.” 

For further information write Metron 
Instrument Company, 432 Lincoln Street, 
Denver 9, Colo., referring to PeTroLeuM 
REFINER ttem 306 


Storage Tank Roof (item 307) 

Chicago Bridge and Iron Company, in 
a new leaflet, describes the use of a “Va- 
pordome” roof on a flat-bottom oil stor- 
age tank to prevent evaporation losses 
caused by daily breathing. A cutaway 
view of an oil storage tank with a Vapor- 
dome roof shows the flexible membrane 
in the dome at the center of the roof. 
The membrane moves up and down as 
vapor in the tank expands and contracts, 
due to temperature changes. This is 
claimed to prevent daily loss of vapor 
through the vents. A table of standard 
Vapordome roof sizes is also included. 

For a copy of the leaflet write Chicago 
Bridge and Iron Company, 332 South 
Michigan Avenue, Chicago 4, referring to 
PETROLEUM REFINER item 307 


Mechanical-Drive Turbine 
(Item 308) 

General Electric Company has de- 
veloped a new standardized turbine, 
Type DR mechanical-drive turbine, for 
high speeds, wide speed ranges and 
“greater accuracy of control.” Speed 
range is controlled by a position re- 
stored oil-relay governor previding ad- 
justable speed ranges up to 5 to l. “A 
steady state accuracy within 4% of one 
percent is achieved” with ratings up to 
1500 hp. available and speeds from 1000 
to 8000 rpm. Parts are interchangable 
on all frame f both DP and 
DR units 

For further information write General 
Electric Company, Schenectady 5, N. Y., 
referring to PerroLEUM REFINER ttem 308 


Tubing Clamp (item 309) 


Unistrut Products Company 
veloped a spring tubing clamp method 
for mounting or hanging tubing supports 
in any position. It is claimed that each 
tube may be fastened individually and 
while expansion and contraction are al- 
lowed the tubing is held in place. The 
clamps may be adjusted along the chan- 
nel for changes in tube mounting po- 
sition. The clamp will accomodate tub- 
ing from 3/16 to 1 inch outside diameter 

For further information write Unistrut 
Products Company, 1013 West Wash- 


ulevard, 7, referring to 


sizes of 


has de- 


Chicago 7, 
REFINER item 309 


ing B 
PETROLEUM 
Expansion Joints (Item 310) 
Prepared to give engineering and prod- 
uct information in industrial fields deal- 
ing with piping where pressure and 
temperature extremes exist and where 
pipeline expansion under working con- 
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THE EDWARD SOPH CO. 


Corrosion Resisting Equipment 
For the Petroleum and 
Chemical Industry 


PIPE 
VALVES 
VESSELS 

FITTINGS 
PLASTICS 
CERAMICS 
RASCHIG RINGS 


CENTRIFUGAL AND 
PROPORTIONING PUMPS 


Tulsa 5, Okla. 
202 E. 18th St. 
Phone 3-6659 


Houston 2, Texas 
726A M&M Bidg. 
Phone Charter 4-8189 








Specializing In 
RIGGING—ERECTING 
HEAVY HAULING 


Unloading and Hauling, Preparing to Erect 65 Ton “Bubble Tower” 


A Complete Organization Serving the Major Industries 
Throughout the Southwest for 66 Years. 
EXPORT CRATING FOR FOREIGN SHIPMENTS 


Tom Luster 


W. 6-4451 .. . Night Numbers 8yron Schubert 
J. $. Goldberg 


WESTHEIMER 
RIGGING & HEAVY HAULING CO., INC. 


117 EASTWOOD - HOUSTON, TEXAS 











June, 


NASR 
NAQMHAD EATER 


ARS 


e Provides unusual 
efficiency and economy. 
Permits use of any medium 
that comes in sheet form and 
can be crimped. Both first 
cost and maintenance 
cost low. Radial Finned 
Insert provides large filter- 
ing area in small space. 


new SLIP-ON INSERT 


FOR QUICK CHANGE OF MEDIUM 
Complete Data on Request 





AMAZING ADVANCES HAVE BEEN MADE IN THE EFFICIENCY 
OF AMERICAN PETROLEUM UTILIZATION THROUGH THE 


RESEARCH OF PETROLEUM CHEMISTS. 
This new volume is certain to fill a gap in the 
libraries of petroleum chemists everywhere. 





The CHEMICAL 
CONSTITUENTS of PETROLEUM 








DOLLINGER CORPORATION 


47 CENTRE PK...ROCHESTER 3, NEW YORK 
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By &. N. SACHANEN 
Research and Development Division 
Socony-Vacuum Oil Ce., Inc. 
NEW: 
all of the most recent findings are included in this 
outstanding volume by a nationally-known author- 
ity on petroleum refining 
VALUABLE: 
all scientists working in the petroleum or related 
industries should be informed on the composition of 
crudes from various parts of the world and on the 
most efficient methods of distillation and extraction 
which make it possible to separate petroleum frac- 
tions having almost identical boiling points 
COMPREHENSIVE: 
note the wide coverage of subjects: Petroleum Gases 
and Natural Gasoline; Physical Methods of Deter- 
mining Hydrocarbons in Distillates; Chemical Meth- 
ods of Determining Hydrocarbons in Distillates; Hy- 
drocarbons of Straight-run Distillates; Hydrocarbons 
of Synthetic Distillates; Petroleum Wax; Oxygen 
Compounds; Sulfur and Nitrogen Compounds; Resins 
and Asphaltic Products; Classification of Crude Oils 
451 Pages lustrated $8.50 


Send orders to 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608 HOUSTON, TEXAS 
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Kinney Heliquad Rotary 
Pumps ore built to withstand 
tough pumping service. Through- 
out the petroleum industry, they 
have a reputation for stamina, de- 
pendability, and smooth-working 
Don't overlook 
these advantages — specify 
KINNEY when superior pumping 
equipment is needed. Write for 
Bulletin L48 — address Kinney 
Manufacturing Company, 3596 
Washington Street, Boston 30, 
Mass. Branches in New York, 
Chicago, Cleveland, Philadelphia, 
Los Angeles, San Francisco, 
Seattle. 


performance 


UNIQUE HELICAL RO- 
TORS give fast pumping 
free from trapping and 
pulsation; handle wide 


range of viscosities 


HARDENED STEEL TIMING 
GEARS drive the rotors; main 
tain close-limit clearances be 
tween rotors for lasting effi 


ciency 


HEAVY DUTY 
ANTI-FRICTION 
BEARINGS 


Conservatively rated for the speeds and 


pressures of the service 


We also manufacture Vacuum Pumps, 


Clutches, and Bituminous Distributors 





New Equipment 





ditions is important, Bulletin EJ-49 of 
Chicago Metal Hose Corporation covers 
corrugated type expansion joimts in cop- 
and stainless steel construction 
a copy of this bulletin write on 
letterhead to Chicago Metal 
poration, Maywood, IIL, 
PerroLeuM REeFiner item 310 


Liquid Level Control (Item 311) 


Suitable r use with a variety of liq 
f 55 specific gravity and upwards, 
w Type H liquid level control ot 

neswitch, Inc has, as key co 

he assembly, Magneswitch t 
re magneti proximity swit 
ing Almice 
nts. Internal pressure ranges trom 
vacuum to 600 psi. and temperatures 
range to 700° F. Standard H control is 
supplied with 1% inch male connections 
side and bottom ot the ntrol 
he unit mmended for 
se with motors. Dimensions, 


liagrams and in 


permanent mi: 


iS not re 


ns, wiring 
n switch ratings are cor 
a bulletin 

4 py write Magneswitch, Inc., 

$840 South St. Louis Avenue, Chicago 
referrit PerroL©UM REFINER tfem 311 


efe ge t 


Corrosion Control (item 312) 
Methods empl 
Fiberglas Corporation to pr 


»yved by Owens-Corning 
tect under 


ground pipe lines from corrosion and 


Fiberglas pipe wrap in corro 


described in a new com 


the role 
sion contr 
pany bulletin 3 data on the proper 
ties and performance of Fiberglas pipe 
wrap are included. Illustrations include 
harts and photographs 

For a copy of the bulletin write Owens 
Corning Fiberglas Corporation, Toledo 
1, Ohio, referring to PerTroLEuM REFINER 


tem 312 


Diesel Engines (item 313) 

Bulletin 4811 of The National Supply 
Company describes its Superior Dual 
Fuel diesel engines for gas or oil op- 
eration, Control is either with push 
buttons or hand lever. Three naturally 

power ratings ot 


aspirated models with 


If you need condenser or heat ex- 

changer repairs in a hurry call us. We 

specialize in fast, high quality work. 
25 Years Successful Experience 


we MAKE — 


HOLES 


For 69 years, Jelliff has been the 
preferred source of interstices— 
openings —apertures—in short, 
HOLES—of the very best grade, 
in quantity and of extreme ac- 


curacy. 


Jelliff’s holes are mostly used for 
separating particles of various sizes, 
as in filtering. Sometimes we don’t 
know what they are used for. 


Our holes are spaces bounded by 
metal. The metal may be woven wire, 
or it may be electro-deposited as 
LEKTROMESH. Our smallest com- 
mercial woven-metal holes have an 
area of about 0.0000841 square 
inches, and there are 5,760,000 of 
them to the square foot. In LEK- 
TROMESH we make more than 
23,000,000 to the square foot as a 
matter of course. 


We weave 200 x 200 mesh in square 
weaves and 50 x 750 in Dutch 
Twilled. LEKTROMESH as fine as 
400 x 400 is a standard item. 


Some folks are very fussy about hole 
sizes. Our run-of-the-mill holes have 
a reputation for being uniform 
enough for almost anybody, and on 
special request we go ‘way beyond 
US Bureau of Standards require- 
ments. 


We've had a lot of experience in 
making special holes for special 
purposes. Our Research and 
Service people just love tough 
problems. They will be delighted 
to help you, too, at any time. 
Write to Department 16. 





LEKTROMESH . RE 


S 


THE C. 0. 


JELLIFF 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


DIPPING BAS 


. 


JUIM ANY 


FILTERS 


KINNEY 


ROTARY PUMPS 








* 
S$ © WIRE CLOTH © STRAINE 
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~ w 
New Equipment | “There 2 nothing “Special” about 
175 hp. to 960 hp. and two turbo-super- | 
charged models with ratings of 505 hp 


to 1440 hp. are covered 


For a copy of the bulletin write Su- | 
perior Engine Division, The National | - 
Supply Company, Springfield, Ohio, re- | bad 


ferring to PerroLeuM REFINER ttem 313 





Special filter unit fabrications are routine production to Multi-Metal. 

Turbine Agitator (Item 314) More than 35 years of specialized handling of filter units in the process- 

; ing industries go into every 

The new heavy duty “Mixco” turbine filter job constructed by 

announced by Mixing Equip- Multi-Metal. All operations 

mpany, Inc., can be used on = a: are handled right at our 

r closed ag 8 —- oP ay = en ‘ = — for 4 

gz unit, with direct or € arive Z fh, ample: a eavy mes 

laimed that the agitator can be “ screen is shown being 

lardized and adapted to various ‘2 ' fitted to a sheet 

Details of the mixer drive which Z metal cylinder. It's 

shaft flexures from the gears, Bs, a —? typical of hundreds 

ipeller types and specifications z of other Multi-Metal 

ce — unit are included in a jobs. Let ~ apply 

npany bulletin 7a our special tech- 

For a copy of the bulletin write i ia nique acquired 

Mixing Equipment Company, Inc., 1024 “4 over more than 

Garson Avenue, Rochester 9, N. Y., re _ 35 years. 
ferr to PeTroLeuM REFINER item 314 f 


Positive Gas Pumps (Item 315) 


Advantage of the rotary positive gas 
pumps of Roots-Connersville Blower 
Corporation together with performance 
curves and similar data are presented in 
Bulletin 32-33-B-13. The four standard 
types of pumps are illustrated and line 


drawings showing jiongitudinal section of 7 
each type are shown. The units cover a U tl io ‘si fe| 
range from 2000 to 50,000 cubic feet per 
inut ress ‘ » to 5 po ds , . 
eouuute at pressures Gp tp 5D jeune WIRE CLOTH COMPANY, INC. 1350 Garrison Ave, New York 59,N. Y 


Gears and bearings as well as the com- 
pany’s stuffing boxes are described and 


Hos ; 
liustratec 





For a copy write Roots-Connersville 


Blower Corporation, 900 West Mount 
Street, Connersville, Ind.,. referring to 


Se ee Nicholson Steam Traps 


Anodes, Backfill Material 


(Item 316) Speed Circulation 
vee 


Catalog Section M-8500A, published 


by National Carbon Company, Inc., de- 
scribes ground anodes and backfill ma- | 7 REASONS WHY 
terial for use in cathodic protection and 
electrical grounding. Tables are included 
for determining the type, size and quan- 
tity of ground anodes and the amount 
of backfill required. Type BF-2 graphite 
backfill material is also discussed 

For a copy of the catalog section write 
National Carbon Company, Inc., 30 East 
42nd Street, Room 1328, New York 17, 


referring to PerroLeuM REFINER item 316 Type AHV 


Type AU [ 
Synthetic Organic Chemical 
(Item 317) 1. BIG DISCHARGE, 2 to 6 times NO FREEZE-UPS. Drain completely 
PI — ; average traps. when cold. 

ysical and chemical properties, the 2. NO AIR-BINDING, Discharge both 4. NO DRIBBLING, Close tight when 
uses and the chetnical reactions of Mono- ely end water, st is in 1 
tert-Butyl-meta-Cresol, synthetic organic F 
chemical offered by Koppers Company, NO ADJUSTMENT needed for vary- 
are given in technical bulletin C-9-130 ing pressures. 
rhe chemical’s phenol coefficient of 30-50 NO WATER LOGGING. Operate on 
makes it useful as a germicide and a lowest temperature differential, 
preservative for material attacked by 5° to 15°, depending on trap size 
bacteria and fungi, It also is used as an and steam pressure. 
intermediate for the production of rub- 7. LOWEST STEAM WASTE. As little 
ber chemicals and lubricating oil addi- , as 1%. 
tives, et An infra-red spectrogram, 


7 = 5 TYPES for every application. Sizes 14" to 
ommercial information on storage, han- HIGH-PRESSURE FLOATS — Stainless, a 
lling and toxicity and a bibliography ot monel, steel or plated steel. Welded. In 2"; press. to 225 ibs. BULLETIN 1047. 


- ferences to technical and patent litera- co a W. H. NICHOLSON & CO. 


ture are also presented 
For a copy of the bulletin write Kop 2-day delivery. BULLETIN 348. 207 OREGON ST., WILKES-BARRE, PA. 


pers Company, Inc., Pittsburgh 19, re- \ 
ferring to PeTroLeUM REFINER ttem 317 


terring 
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CHLORINATORS 


CAPACITIES UP TO 
2000 LBS. PER 24 HRS. 


FOR ALGAE AND 
SLIME CONTROL 








PANALARMS 


THE UNIVERSAL SAFE 
MULTIPLE UNIT SIGNAL 


LIGHTS UP To 
SHOW WHERE! 


A new conception ia Industrial 
Signal Systems—flexible, inter- 
changeable units that convert 
speedily into ideal sound-and- 
visual alarms with a broad 
range of applications for Proc- 
ess Work, Power Plants, etc. 


The same basic PANALARM 
unit makes possible Safety Shut- 
downs, Sequencing, or Interlock- 
ing of Plant Operations. Design 
is mever frozen when you specify 
PANALARMS! 

Write for illustrated catalog 
PANALARM PRODUCTS, INC. 
1216 W. Clark St, Chicage 28 
A SUBSIDIARY OF PANELLIT. INC MANUFAC 
TURERS OF PREFABRICATED CONTROL SYSTEMS 


About EQUIPMENT and 
SERVICE Suppliers 


American Cyanamid Promotes 1921, he v associate 3 
Two in Chemical Division na sporeson § es 
Phe American Cyanat 
as appointed ( F. I 
f its mdustria 
1G. W. Russell tant sales 
pg May Seescigs tie me Celanese Has Western Agents 
/ is beet wrtt vVanat | lan S rporatt ot America 


| 
923 as a sales engu 


guson has beer 
ny's Washingt 


na 


ih) years 


rat ! M 
Bristol Names Akron Manager pany, tle, will distribute 
J. H. Ferguson has been name ; n their respective territories 
the Akt O 

srist Sun Distributor Named 

Black, 2906 Cherr 
h 6, Calit., has beet 


Dresser Industries Hold Open House 


Dresser Industries, Inc., 
last month opened new 
division offices and a 
service depot at 1619 
Ovid Street, Houston, 
where an open house at- 
tracted 600 guests and 
brought Dresser officials 
from all parts of the 
country. In addition to 
air-conditioned office 
space containing 6000 
square feet, the setup in- 
cludes 14,000 square feet 
of warehouse facilities 
These new facilities will 
serve as Gulf Coast head- 
quarters for Dresser In- 
dustries, Inc., and its oil 
and gas equipment mon- 
ufacturing subsidiaries 
including Clark Bros 
Company, inc., and Pa- 
cific Pumps, Inc. All of 
Texas (except the Pan- 
handle), Louisiana, Mis- 
sissippi, Alabama and 
parts of Southern Okla 
homo and New Mexico will be served from this point. Under supervision of Fred H. Hayes, division 
monager, Clark Bros. will maintain at Houston a complete service and parts department with a full 
stoft of service engineers, Pacific Pumps from these quarters will service all of Louisiana and Texas 
south of Wichita Falls, although Wendell R. Carlsen, Houston division manager for Pacific's cen- 
trifugal pump division, said his company would not maintain warehouse facilities or stock centrifugal 
pumps or parts at the new Houston address, this serving mainly as a Gulf Coast office only. Included 
among the officials attending were C. P. Clark, president, David K. Hutchcraft, vice president and 
director of sales and Francis W. Laverty, general sales manager, all of Clark Bros. Company, Inc., 
and Richard Porter Brown, director of personnel and organization planning, Dresser Industries, Inc., 
Cleveland 

Shown in the accompanying picture are, left to right, standing: J. C. Brown, export sales, Security 
Engineering Company, Inc.; Fred H. Hayes, of Clark Bros.; Louis R. Spencer, district manager, Ideco 
stores division, International Derrick & Equipment Company; and C. A. Buckner, district manager, 
Kobe, Inc. Kneeling: John W. Stewart, Gulf Coast manager, Security Engineering Company, Inc., 
and Wendell R. Carlsen, Houston division manager, Pacific Pumps, Inc 
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Berman Taylor 


Bethlehem Supply Advances 
Three in Sales Department 


New 
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Taylor. He 
is resigning to 
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several 
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transferred 
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Swan to South America 
As Dowell Representative 


Lester B. Swan, Dowell Incorporated 
district manager at New Orleans, has 
been named general manager of United 
Service, S$ 4.. in Caracas, 
Venezuela. United Oilwell is an asso 
ciate company of Dowell. Formerly with 
Stanolind Oil & Gas Company, he is a 
jleum engineer from the 
Tulsa 
Power, 


ginecr in 


Luther A 
years with 
was 
when he 


His head- 


serve d 
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the 
orps in 


sales 
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graduate petri 
University of 
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Swan at New Orleans. With 
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succeeds 
Dowell 
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William Keeley Becomes 
U. S. Chemical Executive 


William C. Keeley has assumed duties 
as executive vice president of U. S. In 
dustrial Chemicals, Inc. A vice president 
of Air Reduction Company, Inc. from 
1936 to 1948, he served as chairman of 
ts finance committee during the past 
year 

\ graduate of Sheffield Scientific 
School, Yale University, Keeley during 
World War II was vice chairman of the 
War Production Board for metals and 
minerals 


G-R Makes Executive Changes; 
Ris Elected to Presidency 


Kenneth B. Ris has been elected 
president of The Griscom-Russell Com- 
pany, succeeding Russell C. Jones, who 
is retiring as president but will continue 
as a director. At the same time, Charles 
D. Steffens, former sales manager, was 
elected vice president of sales, Ris’s for- 
mer position, Vice president of petroleum 
sales is James W. Elizardi 

Employed by Griscom-Russell in 1922, 
Ris served in the New York engineering 
department and the Chicago, New York, 
Tulsa and Dallas sales offices before 
becoming manager of the petroleum 
sales division in 1931 and sales manager 
in 1934. With the company since 1926, 
Steffens specialized in sales to utilities 
in Chicago and New York before being 
made sales manager in 1946. Elizardi 
came to Griscom in 1928 and has since 
specialized in petroleum sales 


ALFWAY protection is worse 
than none where corrosion is 
a problem. Ordinary paints pro- 
vide only a shield behind which 
corrosion goes on, uninterrupted. 
Be sure. Play safe. Protect your 
plant and its equipment with the 
paint proven over a 10-year period 
as the paint impervious to attack 
by most acids and alkalies. 
Tygon corrosion-resistant plastic 
Paint is made of chemically inert 
plastics. It air dries quickly ° 
forms a tough, durable, tight- 
adhering plastic film that will not 
support combustion .. . that will 
resist impact and chipping . . . that 
will provide effective protection 
against corrosive fumes and gases 
long past the life of even the best 
industrial paints. 
Write today for your free copy of 
Bulletin 709. 


Cochrane Acquires Subsidiary 


Cochrane Corporation, Philadelphia, 
has acquired most of the capital stock 
of Liquid Conditioning Corporation, 
Linden, N. J. Liquid Conditioning will 
operate as a wholly owned subsidiary 
of Cochrane, but its products will con- 
tinue to be marketed under the trade 
name, “Liquon.” 

S. B. Applebaum, organizer and offi- 
cer of Liquid Conditioning, will be in 
charge of the cold water conditioning 
activities as well as the conditioning of 
other liquids for both organizations 
Engineering, sales and technical staffs 
of the two corporations will augment 
each other. 

Oil Tool Opens New Store 

Oil Tool Manufacturing Company, 
Houston, next month will open a new 
store distribution point in Odessa, Texas, 
which “will provide over-night service 
on oil field and industrial piping supplies 


U. S. STONEWARE 


Akron 9, Ohio 


\. MANUFACTURERS OF CORROSION RESISTANT MATERIALS & EQUIPMENT SINCE 1865 J 
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to the West 


New Mexico and Colorado areas.” 


* 
|. Koetter, sales manager for Oil Tool, 
visited the Odessa area in early May to 
e 


complete arrangements for the opening 
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Tempilstiks 


A simple method of 
controlling temper- 
atures in: 


© WELDING 
© FLAME-CUTTING 
© TEMPERING available 
© FORGING in pellet 
* CASTING and 
© MOLDING liquid 
* DRAWING fore 
© STRAIGHTENING 
@ HEAT-TREATING 

IN GENERAL 


Also 





It's this simple: Select the 
Tempilstik® for the work ng 
Mork 
When 
the Tempilstik® melts, 
the specified temperature has 
been reached. 


temperature you wont 
your workpiece with it 
mork 
gives up 
te 2000 
reodings 


Available in these temperatures ( F 
1100 
1150 
1200 
1250 
1300 
1350 
1400 
850 1450 
1500 
950 1550 
1000 1600 
450 1050 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


‘GORDON? ae | 
< SERVICE.: 


CLAUD Ss. GORDON co. 
Specialists for 33 Years in the Heot Treating 
and Temperature Control Field 


Dept. 25 © 3000 South Wallace St., Chicago 16, Mi. 
Dept. 25 © 7016 Euclid Avenue © Cleveland 3, Ohie 
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Anaconda Duplex Tubes are manufactured to meet special 
needs... formed usually with seamless copper alloy tube 
drawn either inside or outside of seamless steel tube. 


ANACONDA DUPLEX TUBES resist water-side corrosion 


June, 


at Lake Charles operations of Mathieson Chemical 


DUPLEX HEAT EXCHANGER TUBES... . steel, lined 
with Anaconda Arsenical Admiralty 439... are 
successfully withstanding the attack of corro- 
sive river water in the Lake Charles, La. plant 
of the Mathieson Chemical Corporation. 

These tubes are employed in two heat ex- 
changers recently built by the Alco Products 
Division, American Locomotive Company at 
their Beaumont, Texas plant, to handle 134,000 
lb. per hr. of ammoniacal copper acetate on the 
shell side and 212,000 Ib. of river water per hr. 
through the tubes. 

Anaconda Duplex Tubes are special purpose 
tubes, designed to meet specific requirements, 
but are available in a wide range of sizes, gages 


and alloys. The nonferrous tube may be drawn 
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either inside or outside of the steel tube, or 
Duplex Tubes may be fabricated from two dif- 
ferent nonferrous alloys. 

Our Technical Department, with its wide ex- 
perience in solving many kinds of tube prob- 
lems and its extensive laboratory facilities, is at 
your service at all times. For further informa- 
tion, write for Publication B-2. 





HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
In Canada; ANACONDA AMERICAN Brass Ltp. 
New Toronto, Ont. 
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REFINER CLASSIFIED ADS tetmisnemeenaie 


RATE — Roney Johnson II, Clearwater, Fla., 
S for fie i r er u ’ nimur ‘ e imn in 1 smaliles - . 
= and Industrial Sales & Engineering 
figur wor per ir tuatior te me 1 r All classified ads : “ 

Company, Buffalo, N. Y., have been ap- 

payable in advance. ' t t r more insert ered at same time , . 
COPY DEADLINE . eal BPs @ ten : ail 1: Clesetfed pointed field repre 
: . ‘ - : : ; sentatives by Mixing 
; bade Equipment Com 
* a . * * pany, Inc., Roches 

\ 





as served 


t} 


Refinery Manager 
Er eer, a M 


as e! eer Ww 


e . . ay mbit en tle Midvale Steel Works, 
Marketing bs ‘ ‘ ing n at > ‘-“ ° oe 
Executive 


Johnson 











formerly em] 

Manufacturing 

Industries, Inc 

partner Sa g 

neer from the 

He has beer : ociated wit 
Address: Box 147-RK, ¢ o Petroleum Re Plastics & , als. Inc., Rem 
finer, Houston, Texas Rand ¢ mpany and Ross He 


James L. Crawford Promoted 
To Presidency of Walsh 


Wanted 
Welding and Boilermaker Foreman— James L. Crawford has beer 
M uve experie these trade , ] - , president of Walsh Refractories 
' : refiner ‘ : ge € a , ration. Former vice president and 
' eral manager 
ceeds N.S. ¢ 


retiring presi 





Vb 














who was named 


ram 





ha 
{ } . . * lit re ntly m 

PIPING SUPERINTENDENT ‘ : n bili nog 
mu amiliar ~ ew of 

rr 
It, and ; y 


manutac- 








Address: Box 147-R, ¢ o Petroleum Ke- neering, 
finer, Houston, Texas. 





as empl 
Wanted We tinchou 
stinchouse 











Purchasing agent om r ; 1919 to 1932 } was a fel 
: ul New York. For four Mellon Institute and engaged 
was sales engineer for The in the field of fire clay refra 
He then spent a year was associated with Lacl 

’ pany and ~Company from 1923 to 1932 
Lompany, 





joined Walsh as general mar 


gineerinys 
be 





mit vice president 


anager and a member 


Wanted n 
Materials Engineer t lir t H l 1 
, directors € also s 


Mississippi Glass Company 


J. Lawrence Kennedy Promoted 
Lawrence Kennedy has been 


engi 





‘ ! raduation i as assistant t 
t Arkansas in 1930 with I Kennedy Val 








science degree in mechan Ipal He will 


ght Flow Indicators Nest Ly: M and in 1946 was 
© Gage Glasses @ Try Cocks nade assis o th ngineer 
e Ge e Glass Washers Ppointed as division ineer in 


were FOr 
ERNST WATER COLUMN ‘. GAGE CO 


LIVINGSTON Ww 


assistant 


he Same 


leum Re finer 








Compare this SChECT) 
and LUA Yow with 


any you are now using! 


ILTER and screen elements need not be weak 


spots in your equipment. 





And they won't... if they're made of Monel", 








Nickel or Inconel* wire cloth. 
For these are the “task metals” of industry. 


Compare their advantages with any fabric or 
metal cloth now causing you trouble. They're rust- 
less . . . corrosion-resisting ... strong... tough. 
They endure abrasive wear. They withstand ex- 
tremes of temperature. They protect the purity of 


the material being handled. 


Many equipment manufacturers already have 





standardized on elements of Monel, Nickel or In- 
conel. Maybe your manufacturer is one of them. 
But maybe he isn’t. So speak to him. Let him 
know you want the protection of the “task metals” 
wherever filters, strainers or screens are used. 


> I, 


For new equipment or replacements, specify ele- 
ments made of Monel, Nickel or Inconel. All 


>» 


weaves and meshes are available. Any practical 
shape or size can be fabricated. For more informa- 
tion plus the booklet, “ESTABLISHED WEAVERS OF WIRE 
CLOTH,” write to our Frank Bailey. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. *Reg. U. 8. Pat. Of. 
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“Task Metals” for industry 
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PROCESS-EQUIPMENT Lp 


HE EYE 


Building steel plate fabricated equipment is only part of our job. 
Transporting that equipment to the customer’s site often involves 
ingenious planning and meticulous attention to the details of loading. 

Routing these bulky shipments through the varying clearance 
limitations imposed by the different railroads is, in many respects, 
like threading a needle. “Know how” makes the job easier and 
quicker. 

The General American Plate & Welding Division Plant located 
at Sharon, Pa., has direct access to a number of heavy duty freight 
carriers. One of these railroads has the widest clearances of any 
road in the United States. 

General American’s “know how” in the transportation fiéld is 
born of long years of experience in the operation of the largest 
fleet of privately owned tank cars in the world. 

When you call on General American, you know you'll have a 
smooth running job from the preliminary planning stage to the 
day your new equipment is ready to operate. 


GENERAL AMERICAN 
TRANSPORTATION CORPORAT] 


Plate & Welding Division 
135 South La Salle Street, Chicago 90, Illinois 
WORKS: Sharon, Pa., East Chicago, Ind. 


OFFICES: New York, Cleveland, Louisville, Orlando, Pittsburgh, St. Louis, Sharon, Washington, D. C 
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NEWEST PUMP FACTORY IN THE U. S. 
GEARED TO HIGH SPEED PRODUCTION 
OF HORIZONTAL AND VERTICAL PUMPS 


Peerless Pump plant at Indianapolis, Indiana 


19 ACRES OF MODERN PLANT FACILITIES 
DEVOTED EXCLUSIVELY TO MAKING PUMPS 


Here is one of America’s most modern basic Peerless pump designs, to the high 


pump factories. Peerless Pump’s new 
plant at Indianapolis is devoted entirely 
to making pumps and handling pump 
service. All types of pumps in the Peerless 
line, horizontal centrifugal, deep well and 
lose-coupled turbines, Underwriters’ ap- 
proved fire pumps and domestic water 
systems are made and serviced in this 
plant. No expense has been spared in 
tooling Peerless-Indianapolis to insure 
accurate pump production; testing facili- 
ties at Indianapolis are being incorporated 
into one of the largest pump laboratories 
in the country. Add these factors to sound 


caliber of Peerless personnel and to Peer- 
less extensive manufacturing facilities at 
Los Angeles, California, and they com- 
bine to make available as comprehensive 
pump service as is offered to pump own 
ers and buyers anywhere. Peerless-Indian 
apolis is open for your inspection. You 
are cordially invited to see for yourself 
how Peerless-Indianapolis will exactly fit 
your needs for pumps and pump service 
Plan with Peerless; there are horizontal 
and vertical types for most services, in all 
industries. Descriptive Bulletins are avail- 
able on all types upon request. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Los Angeles 31, California 


Indianapolis, Indiana 


District Offices: New York 5, 37 Wall Street; Chicago 40, 4554 North 
Broadway; Atlanta Office: Rutlond Bidg., Decatur, Georgia; Omaha, 
Nebr., 4330 Leavenworth Street; Dallas 1, Texas; Fresno, California; 


Los Angeles 31, California 
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Peerless 


VERTICAL AND HORIZONTAL 


Pumps 
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@ Instant Stick-Proof operation. 

@ Quarter-turn fully opens or closes. 

®@ Positive seal without lubrication. 

@ Seating surfaces always protected 
in both open and closed posi- 
tions. Corrosion practically elim- 
inated. 

@ Unobstructed straight-line fluid 
flow. 

@ All operating parts protected 
from damaging effects of service 
conditions and weather. 


Send for your copy of 
Reference Book No. 39-3. 
No obligetion. 


P.O. BOX 16 


For 16 years, they have been first choice for 
difficult services where extremes of temperature 
or pressure or corrosive line fluids cause ordi- 
nary valves to “stick” or “seize.” Due to their 
exclusive ‘““Lever-Seald"” construction, they render 
instant, Stick-Proof service. They operate fast, 
too... full open or close in a quarter-turn .. . 
16 to 28 times faster than screw-stem-type valves. 
And because all operating parts are protected 
from the damaging effects of line fluids, service 
conditions and weather, long life, low mainte- 
nance and trouble-free service are assured. 


HOMESTEAD LEVER-SEALD VALVES are 
made in metals and alloys to meet service require- 
ments; sizes 1%” to 12”; for pressures from 
vacuum to 1500 pounds. 


HOMESTEAD VALVE MANUFACTURING CO. 


Serving Since 1892 


CORAOPOLIS, PA. 


Petroleum Re finer—l 

















PREFORMED CATALYSTS 
AND CATALYTIC CHEMICALS 


for Cyclization 


Hydroforming 


Oxidation 


Hydrogenation 


Dehydration 


Alkylation 


sa is an ever-increasing demand for Harshaw 


preformed catalysts and catalytic chemicals. Newly developed 
processes use and find Harshaw catalytic materials extremely de 
pendable. Harshaw not only has a wide practical knowledge of how 
preformed catalysts and catalytic chemicals are used but also has a Desulphurization 


large capacity for their manufacture ...to your specifications if you 


wish. We will be glad to discuss your catalyst problem with you. 


te HARSHAW CHEMICAL <o: 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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YOU CAN SELECT A TURBINE 


eo 
3 
+ 
ad 
° 


> PRESS 
psa 
o TewP 
‘ 


° 
°o 
w 
°o 
\ 
-Spea 


$3 


wa 
o 
ret 


sTtaM 
3 
i STEAM 


wiTiAL 

MI TIAL 
aust? 
iz 


t F- 
aaa 


$ 


Because of the great demand for the reliability, speed varia 
SIMPLIFIED RATINGS 


bility and economy inherent in mechanical drive steam tur- 
bines, the De Laval Steam Turbine Co. has designed a new 
standardized line of velocity stage turbines, manufactured 
these units in quantity for prompt delivery, and published 
simplified rating tables that make the preliminary selection 


of the right turbine size as easy as the selection of an electric 


FACILITATE SELECTION 
OF NEW DE LAVAL 
MECHANICAL DRIVE 
TURBINES 


motor. 


Send for catalog describing the new and improved De Laval 
Class CA velocity stage steam turbine for mechanical drives. 


DE ANY L DELAVAL STEAM TURBINE CO., TRENTON 2, NEW JERSEY 


Atlanta + Philadelphia + Los Angeles + Chicago « Pittsburgh « San Francisco « St. Paul + Cleveland + Tulsa 
Boston + Charlotte + Detroit + Seattle + Toronto « New York * Kansas City * Vancouver + Rochester 
New Orleans + Edmonton + Denver + Salt Lake City « Winnipeg * Helena + Houston + Washington. D.C. 





it will pay you to investigate . .. 
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Fluid Synthetic Cracking Catalyst 


DA-1 


Davison fluid synthetic 
silica alumina cracking 
catalyst is available 
in three grades... 


F -1, Fine Grind 


Cc -1 , intermediate 
Grind 


Cc j= a Coarse Grind 








FACILITIES —pdavison is one of 


the leading producers of fluid synthetic 
cracking catalyst for the petroleum 
industry... 


EXPERIENCE Davison pi- 


oneered the commercial development 
and production of fluid synthetic crack- 
ing catalyst... 


SERVICE Davison offers com- 


plete laboratory and testing facilities 
for catalyst evaluation 


wi 


-f7ay* Ve ys 


=: 


Add to these factors the close labora 
tory control of production to assure 
consistently high standard of uniform 
material, and you can see why Davison 
enjoys the position of catalyst supplier 
to many of the world’s leading refiners 
Bringing your catalyst problems to 


Davison can pay off in time and money 


Write for information and specifications... 


THE DAVISON CHEMICAL CORPORATION 


[Figs toh (lami 
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STAINLESS-CLAD STEEL 
By LUKENS 


A conical-shaped reducer was fabricated 
from 18 of these stainless-clad steel seg- 
ments by The M. W. Kellog Company of 


HOT PRESSED by By-Products Steel Co. 


Lukens Stainless-Clad Steel plate, nearly three inches thick. All are available in the extra- 

inches thick, was flame-cut into segments, hot smooth sodium hydride finish. 

pressed and then welded into the conical shape By-Products Steel Co., Division of Lukens, 

shown here. Its corrosion-resistant surface of offers you all kinds of metal forming services 

stainless steel remained intact. such as flame-cutting, shearing. pressing, blank- 
All Lukens Clad Steels Nickel-Clad, Stain- ing, bending and forming. Bulletin 270 describes 

less-Clad. Inconel-Clad and Monel-Clad—-have these facilities. 

the same permanence of bond and uniformity of For a copy, and for Bulletins 255 and 338 

cladding. Use them in your equipment and gain on Lukens Clad Steels, write 

the advantages of these solid corrosion-resistant Lukens Steel Company, 404 

metals with the economies of clad steels. Lukens Lukens Building, Coatesville, 


makes plate as wide as 178 inches or to over 3 Pennsylvania. 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


Ts , , ‘ 
STEELS 
» 4 4 ab 
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FOR YOUR REQUIREMENTS 
OF HIGH PRESSURE SPECIALTIES 


Large Houston stocks of the following 
nationally-recognized products: 


@ STAINLESS STEEL Stud Bolts, Nuts, Cap Screws, Ells, Tees, Unions, Couplings, as well 
as forged Steel, 3000- and 6000-lb. working pressure. 


ON-NEILAN Reducing and Back Pressure Regulators—Liquid Level Controllers— 


all types for Oil, Gas, Steam or Water service. 


@ CAST STEEL Flanged End Gate Valves, Forged Steel Globe Valves, Gate and Check 
Valves. 





@ SEAMLESS STEEL Tube-Turn Welding Fittings, Ells, Tees, Caps and Reducers; Forged 


Steel Flanges—threaded, slip-on, welding neck, and blind—in sizes from 
14.” to 24” O.D. 





® HAGAN Control Equipment, Hall Laboratories Water Conditioning. 


@ NATIONAL Seamless Steel Pressure Tubing, Seamless Steel] Heat Exchanger and Con- 


denser Tubes. 


@ SMITH Meters and SPARLING Meters, for your measuring problems in oil, gas, water, 
and other liquids. 


YOUR INQUIRY 
1S INVITED 
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New Design Feature 


sCHAPMAN VALV 
List 960 


Gives more than 50% increase in strength 
of stem and wedge gate connection...meets 
the most extreme operating conditions. 


Valve stems and gates with the new scientifically designed 
connection are interchangeable with all List 960 Valves 


agin 









AY e111 





now in service 


Here's one more result of the year after year program of 
research which Chapman carries on to make the List 960 
tops for toughness. Reason why this small gate valve can 
lower your maintenance cost — give you more years of 
useful valve life. 

Consistently you will find the Chapman List 960 is your 
best valve buy. It is available in sizes !," to 2”... rising 
stem with yoke (as illustrated). Also available rising 
stem inside screw type. For pressure range 2000 Ib. at 
100 deg. F., 380 Ib. at 1000 deg. F. 

For higher pressures specify List 990. 














increase ih strength of 





Secret of this 50 






the stem and wedge gate connection lies 





in its new design which compensates at 






points where excessive stresses can 





develop 


And don't forget the wear resisting and 
non-galling properties of the hard heat 
treated seat rings and the 800 Brinell 
hardening of the wedge faces by the 
exclusive Malcomizing Process. 


The Chapman Valve Mfg. Co., UTIL MUCUr Mee ue 
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effective to 


*rust-resistant! 


Position 


if ITS TOO HOT 


t TO TOUCH 

| Boldwin-Hill Compony 
fig 782 Breunig Ave., Trenton, N. J. 
Send for free copy of our catalog “Indus- 
trial Insulation” which describes 8-H No.1 
CEMENT and other Baldwin-Hill insulotions. 


it NEEDS 
INSULATION 
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VALVE CONTROLS 


LimiTorque is a sensitive, automatic, mechanically 
actuated device for opening and closing globe, 
gate, penstock and rotary plug valves; sluice gates; 
garage, factory and hangar doors; induced and 
forced damper controls; sprinkler systems; feeder 
dis-connect switches; watertight bulkhead doors, etc. 
Most valves are damaged by improper seating, or by 
meeting some obstruction in closing . . . LimiTorque 
control gives absolute assurance against improper 
seating, by means of a positive safety overload 
mechanical torque cut-out. If onstruction is met in 
closing valve, the torque switch becomes operative, 
and dis-connects the motive power—thus preventing 
broken gates or discs and damaged stems. Philadel- 
phia LimiTorque is the only automatic valve operating 
device that employs this positive principle of opera- 
tion and control. 
LimiTorque, with all its remarkable sensitiveness, is a 
simple piece of mechanism, containing as few 
parts as possible. No de-clutching coils are necessary 
if the current is available at the motor ter- 
minal, LimiTorque will function regardless of whether 
valve was last operated manually or electrically. 
Opening and closing stops are pre-determined to 
suit application,—and operation may be by push- 
button, automatic, or man- 
val control. 
LimiTorque Controls are de- 
signed by engineers who 
were directly associated 
Tvoe GS with the development of the 
original mechanical valve 
operators. 























Hundreds of “LimiTorquves” ore used in Central Stations, Send for this 96-page Catalog, 
Power Plants, Refineries, Oil Pipe Lines, Water and Sewer- and please use your Business Let- 
age Plants, on Shipboard, etc terhead when writing. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA, WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Corrugated 
asbestos filler 


Corrugated 
top 
washer 


A 


Corrugated 
metal shell 


— 
Everything’s Corrugated 
before assembly 





Corrugations nest 
perfectly in the finished job 


Greater Strength... 
More Resilience... Ferfect Sealing! 


-.. with this corrugated metal-asbestos gasket 


N THE FABRICATION of the Goetze Style 926 Goetze custom-made gaskets—such as Style 926 
metal-asbestos gasket shown here, each of above—pay off in the long run because of the > 
the three units is corrugated individually to meticulous care that is taken with every detail 
assure perfect “nesting” and matching in the cf construction . . . care and skill that is based 
assembled gasket. on more than sixty years of meeting the special- 
This results in greater strength and resilience ized gasket requirements of industry. 

. and better sealability under high pressure. If you’re seeking a gasket that will not have 
For these reasons, this gasket is recommended to be replaced so often—in standard or non- 
and widely used in chemical plants, power sta- standard sizes—we will gladly furnish estimates 
tions and oil refineries, especially where destruc- and recommendations on request. Write Johns- 
tive elements are encountered. Manville, Box 290, New York 16, N. Y. 


THERE’S A JOHNS-MANVILLE PACKING OR GASKET FOR EVERY SERVICE 
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EVERE 


CORROSION - RESISTANT 


COPPER ALLOYS 


are again selected for two tough jobs in the chemical industry 


REVERE CUPRO-NICKEL 70-30 REVERE HERCULOY 


among the toughest and most versatile lsader of the corrosion- 
corrosion-resistant of the resistant silicon-bronze alloys, 
copper-nickel alloys! exceptionally strong! 


Recently the John Nooter Boiler Works Co. in St. Louis . . . well-known precision fabrication specialists 
... completed the two tough jobs shown here for the chemical industry. 

A calandria and six reactors, this is typical chemical equipment that demands the best in basic metals 
and fabrication methods . . . reliability with low maintenance cost. 

Which is why two Revere copper alloys were specified . . . because Revere products and service are 
the soundest starting point for any manufacturer using copper and its alloys. 


A Famous Chemical Man- 
ufecturer Uses Six of These 
Reactors As @ Vitel Part 
of Production. 


Here again Revere bas 
—— the correct 
alloy for a difficult job. 
Revere’s Cupro-Nickel 
70-30 is the copper-base 
alloy most resistant to 
salt water corrosion. 
With its great resistance 
to failure by stress-cor- 
rosion and corrosion- 
Satigue, it is used when 
conditions are unusually 
severe. 70-30 Cupro- 
Nickel bas high strength, 
high ductility... can 
be stamped, cold forged, 
drawn and bent. It is 
used for condensers, 
beat exchangers, and 
process equipment. 


Washington University in 
St. Lewis Ordered This 
Cal divi, for s th 
Work in Their Chemical 
Engineering Laboratory. 


Revere's famous silicone 
bronze alloy HERCULOY 
supplies the necessary 
tensile strength and re« 
sistance to corrosion this 
combination still and 
beat exchanger requires. 
HERCULOY cold-works 
and hot-works readily, 
is easily welded by any 
of the commercial meth- 
ods, has superior fatigue 
resistance, is used in 
operations requiring re- 
sistance to alternating 
and cyclic stresses. It 
bas the corrosion resist- 
ance of copper plus the 
strength of mild steel. 





As the chemical industry is doing, more and more industries REVERE 


needing copper and copper-base alloys are turning to Revere COPPER AND BRASS INCORPORATED 
for the best in service and guidance. Before placing your next Founded by Paul Revere in 1801 
order for copper or copper alloys, call your nearest Revere office. 230 Park Avenue, New York 17, New York 


The Revere Technical Advisory Service will gladly collaborate Mills: Baltimore, Md.; Chicago, Il; Detroit, Mich; 
with you Los Angeles and Riverside, Calif.; New Bedford, Mass.} 
' Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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Illustrated above are but 3 of the many Mason- 
Neilan developments which assure maximum 
performance and dependability in Masoneilan 
Control Valves. In addition, diaphragms are 
correctly sized to have ample effective area to 
provide sufficient force to positively position 
the valve. Springs are carefully calibrated for 
each type and size of valve. New Yoke assembly 


assures sturdier construction. 


THREE 
MASONEILAN 
ADVANTAGES 


That Assure Outstanding 
Control Valve Performance 


Positive Lock Between Plug Stem 
] and Spring Stem — With the Mason- 
eilan Plug-Spring Stem Key Lock, torsional 
strain is entirely removed from the locknuts 
and placed on two lugs of the locking plate. 
Four milled slots in the spring stem end re- 
ceive two equally spaced lugs on the locking 
plate. A keyway in the plug stem engages 
one lug on the locking plate to complete the 
lock. Actual tests prove this assembly with- 
stands torsional stress to the point of stem 
failure. 


Pinning Plug and Plug Stem As- 

sures Strongest Possible Assembly 
— The Masoneilan Threaded and Pinned 
Stem and Plug Construction does away with 
toggles and free alignment joints. The plug 
guide is drilled and tapped with a pilot sec- 
tion above the threads for accurate center- 
ing of the stem. The threaded joint provid 
mechanical strength. The stem is locked into 
the plug by o special grooved pin which 
fits tightly at both ends in the guide as well 
as in the center through the stem. 





Forged Steel Globe Type Valve 

Body — The Forged Steel in the body 
of the valve provides a dense homogeneous 
grain structure and eliminates porosity. This 
design permits an increase in size of body 
ports. It permits the maintenance of flow 
characteristics throughout the range of flow 
and reduces flow disturbance. 


It will pay you to investigate Masoneilan 


Control Valves for your applications. 


MASON-NEILAN REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS. 


Syracuse 








Sales Offices or Distributors in the Following Cities — New York + 

Chicago + St. Louis + Philadelphia + Houston + Pittsburgh + Atlanta 

Cleveland « Tulsa + Denver + Cincinnati + Los Angeles + San Francisco 
Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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STUDY OF PROGRESS 








IN LUBRICATION 




















. @ picture of modern fabricating 


Phenol extraction unit in lube oil plant on the 


Gulf Coast. . 
by Wyatt Metal & Boiler Works for a major en- 
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MAKE M‘DONALD FIRST IN 
GALLON STROKE PUMPS 


Constant improvement growing out of long experience 
has kept McDonald consistently ahead in hand pumps. 
The cylinders of these gallon-stroke models are of seam- 
less brass tubing, with ball check-valves. The cup leather 
is specially treated and furnished with an expansion 
spring to insure positive suction. Provision is made on all 
models for locking the handle. McDonald Hand Pumps 
give you more for your money because they deliver more 
in accurate, dependable performance. Write for folder 
describing ail models 
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Me OQNA LO 
OUBUQUE 


Lf 


A. Y. MSDONALD 
MFG. CO. 


The Home of the Swing Joint 
DUBUQUE, IOWA 


There's a McDonald Branch o 
Distributor Near You 


MSDonald 
Ss 


a. 


harge 

\** guetion s5 — . 
mounting - 

tor und 


Mo DONALD 





